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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
r This application dainte the benefit of the filing date of U.S.provlsi^ 

application serial number 60/212.358, attorney dockrt number 25791.38. filed on 
r 5- June 1 9, 20(X>. the dtsdosure of vvhich is incorporated her^ 

This application Is a oonUnuationHn-part of the foBowdng oo-pending patent 

appRcatiohs: (1) U.S. utility patent application serial ho. 09^454.139, attorney docket 

no. 25791.3.02, filed on 12/3/1999, which dajmed the benefit of the filing date of 
r^, U.S. provisional patent application no. 60/111^93, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utiiify patent appGcaUon serial ik>. 09/510.913. attorney 
^ . docket no. 25791.7;02. filed on 2/23/2000, which claimed the benefit of the filing 

date of U.S. provisional appilcafion no. 60/121.702. filed on 2/25/1999; (3) U.S. 
^ ufiiity patent applicatkm serial rw. 09/S02.350. attom^ docket no. 25791 .8.02. filed 

on 2/10/2000. whteh claimed the benefit of the fifing date of U.S. provislonai 
^ 15 appficatkm no. 60/119.611, atbmey docket no. 25791.8; (4) U.S. uOlity patent 

' application iserial no. 09/440,338, attorney docket no. 25791.9.02, filed on 

11/15/1999. whteh claimed the benefit of the filing date of U.S. provisional 
. . applicatkNi no. 60/108.558. attorney dodtet no. 25791.9. filed oh 11/16.1998; (5) 

U.S. provisional patent appllcatton no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 
^ 20 patent appllcatton no. 09/523,460, attorney docket no. 25791.11.02, filed on 

3/10/2000, which claimed the benefit of the filing date of U.S; proviskmal application 
r no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895, 

attorney docket no. 25791.12.02, filed on 2/24/2000, which claimed the benefit of 

the filing dates of U.S. provistonal appficatk^n no; 60/121,841, attorney docket na 
25 25791.12, filed on 2/26/1999 and U.S. proviskMnal applkatton no. 60/154,047, 

attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility applicatloh no. 

09/511.941. attorney docket nd 25791.16.02. fled on 2/24/2000. vvhich claimed the 
^ benefit of the filing date of U!S. provistond serial no. 60/121.907. attorney docket 

no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent appikation no. 09/588.946. 
^ 30 attontey docket no. 25791.17.02. filed on 6/7/2000. vvhich daimed the benefit 

filing date of U.S. prpvlsionial patent applicatton serial no. 60/137.998. attorney 

docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utfllty patent applteation no. 
r 09/559,122. attorney docket no. 25791 .23.02. filed on 4/26/2000. which dahmed the 

benefit of the filing date of U S. pioviskinal applicafion no. 60/131.106. attorney 
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docket no. 25791.23. filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these appRcations. 

This application is relaled to the following co-pending patent appficaUons: ^. 
(11) U.S. provisional application no. 60/146,203, attorney dodcet no, 25791.25. filed 

5 on 7/29/1999; (12) U.S. provisional application no. 60/143^039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
6W162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional -s 
appHcatton no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 66/159,033, attorney docket no. 25791.37. ^ 

10 filed on 10/12/1999; and (16) U.S. provisional patent applicatipn no. 60/165,228, 

attorney docket no. 25791.39, filed on 11/12/1999. Applicants Incorporate by _^ 
reference the disctosures of these applicatioqs. 

Background of the Inventbn 
This inventton relates generally to vyellbore casings, and in particular to 

15 wellbore casings that are fonnedusir^ expandable tubular me 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent i 
undesired outflow of drflling fluid into the fomfiatton or inflow of fluid ftt>m the 
formation into the bor^e. The borehole is drilled in intenrails vt«)ereby a casing 

20 vMktt is to be installed in a tower borehole interval is lowered through a previously 
installed casing of an upper borehole Interval. As a consequence of this procedure 
the casing of the tower interval is of snraiter diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing hn downward directton. Cement annul! are provkted between the outer 

25 surfeces of the casings, and the borehoto wall to seal the casings from the borehote 
walL /to a consequence of thte nested arrangement a retetively large borehole 
diarneter is required at the upper part of the wellbore. Such a large borehote 
diameter involves increased costs due to heavy casing handling equipment, terge 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 Increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and ttie large volume of cuttings drilled and 
renxyved. 

The present invention is directed to overcoming one or more of the 
35 limitations of the existing procedures for fbnming wellbores. 
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Summary of the invention 
According to one aspect of the preserit invention, a method of coupling an 
expandabte tutHiiar member to a preexisting structure is provid^ that Includes 
positioning the tubular member and an expansion cone within the preexMing 

5 structure, anchoring the tubular member to the preexisfing stnidhjre. axially 
displacing the expansion cone relative to the tubular member by pulling ttie 
expansion cone through ttie tubular memb^, and lubricating the interface between 
the expansion cone and the tubuiGN' member 

According to anottier aspect of ttie present invention, a method of coupling a 

10 tubular member to a preexisting strudure is provided ttiat Indujes positioning Vhe 
tubular member and an expansion cone wittiin ttie preexisting structure, anchoring 
the tubular member to Vhe preexisting stnicture, and axially displacing ttie expansion 
cone relative to Vha tubular rramber by pulling tiie expansion cone through ttie 
tubular member. The tubular member includes: an annular member, including: a 

15 waD ttiid^ness that varies less ttian about 8 a hoop yield strengtt) that varies less 
ttian about 10 %, Imperfections of less than about 8 % of tiie wall thidmess. rio 
failure tor radial expansions of up to about 30 %, and no neddng of ttie walls of ttie 
annular nnember fi>r radial ^xpanstons of up to about 2^ 

According to anottier aspect of ttie 'present invention, a mettidd of coupling a 

20 tubular mdmber to a preexisting stmclure Is provided ttiat indud» irijecting a 
lubricating fluid into the preexisting stnicbire, positioning ttie tubular member and an 
expansion cone wtthin ttie preexisting stnicture, anchoring ttie tubular member to 
the preexisting staicture, and axially displacing ttie expansion cone relative to ttie 
tubular mernber by putting ttie expansion ^ 

25 According to anottier aspect of ttie present invention, a mettiod of coupOng 

an expandable tubular member to a prsexisting sttucture Is provided that Includes 
positioning ttie expandable tubular merhber and an expansion cone wittiin ttie 
preexisting sttucture, anchoring the expandable tubular member to the preexisting 
structura* and axially displacing the expansion cone relative to ttie expandable 

30 tubular memt>er by pulling ttie expansion cone through the expandable tubular 
member. The expandable tubular member indudes: a first tubular member, a 
second tubular member, and a threaded connection for coupling ttie first tobular 
member to the second tobular member. The threaded connection Indudes: one or 
rnore sealing members for sealing ittie interface between ttie flnl and second tubular 

35 members. 

3' 



' According to another aspect of the present irwenttonr a nnethod of coupling 
an expandable tutHJiar menr*er to a preexisting structure is provided that includes 
positioning the expandable tiibular rneniber and an expansion cone within the 
preexisting stnicture. anchoring the expaiKlable tubUiar nwnber to the preexisting 

5. stnicture, and axiaily disptadng the. expansion cone relative to the expandable 
tubular mennber by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
havhg threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular mertibers with a sealant coupling the threaded 

10 portions of the tubular members and curing the sealant. 

According to another aspetit of ttie present invention, a method of coupling a 
tubidar memb^ to a preexisting^ structure Is provided that includes posittoning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting stnicture, and qxially displacing the expansion 

15 cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular member. The tubular member inchKtes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between the tubutor member and the preexisting 
structure. 

20 According to another aspect of ttie presmt invention, a method of coupling a 

tubular member to a preexisting structure is proyided that includes positionirig the 
exparidable tubular member and an expansion cone within the preexisting stnjcture, 
andloring the expandable tubulaf nnember to the preexisting stnichjre, and axiaily 
displacing the expansion cone relative to the expandable tubular member by pulDng 

25 the expansion cone through the expandable tubular mennber The tubular member 
includes one or more sbt9. 

Aocorcfir^ to another aspect of the presisnt invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 

30 anctoring the expandable tubular member to the preexisting stnicture, and axiaily 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubula^ nmnber 
includes: a first preexpanded portion, an intermediatid portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intermediate pidrtloh. 



Aooording to anoth^* aspect of the present invention, a method oT coupling a 
tul)ular menrter to a preexisling structure is provided that includes positioning the 
expandable tubular member and at) expansion cone within the premisting structure, 
anchoring the expandable tubiular member to the preexisting stmclure. and axially 

5 displacing the expansion cone relative to the mpahdable tubular m&vbm by pulling 
the expansion cone through the expandable tubular merriber by applying an axial 
force to the expansion cooe. The axial force includes: a substantially constant asdal 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting stnicture is provided that includes positioning the 
tubular nr>ember and an expansion cone within the preexisting structitfe, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pullirig the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture Is provided that indudes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone relative to the tobular member by pulling the expansion cone through the 

20 expandable tubular nrtember, and Injecting a ourEd>le fluidio seeing material between 
the tubular member end the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular mernbeir to a preexisting stmcture is providM 
25 positioning the tubular member and an expansion cone within the preexisting 
stnicture, anchoring the tubular member to the preexisting stmcture by increasing 
the size of the expansion cone; and axially dlspiacing the expansion cone relative to 
. the tubular member by pulling the expansion cone threugh the tubular member. 

According to another aspect of the present invention, a method of coupling a 
30 tubular member to a pre^sting stmctore is provided that includes positioning the 
tubular nnember and an expansion cor>e within the preexisting structore, anchoring 
the tobular member to the preexisting stmcture by heating a portion of the tobular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tobular member. 
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According to smther aspect of the present invention, a method cf coupling 
an expandatrie tubular membier to a preexisting sfrudure is provided that bodudes 
positioning the expandat)le tutelar menil)ef, an expansion cone» arid an anchoring 
device within the preexisting stricture, posltiorflng the anchoring device above the 

5 expansion cone, anchoring, the expandabie titular nriennber to the preexistbng 
stnidure using the anchoring device, and axially displacing the expansion cone. 

According to anoltier aspect of the present invention, a method of coupling 
an expandable tubular menili^r to a preexisting staructure is provided that includes . 
positiorring the tubular member and an expansion cone within the preexisting 

10 structure, explosively anchoring the tubular member to the preexisting stmcture, and 
axialiy displacing the expansion cone relative to the tubular member. 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular to a preexisting sfructure is provided that includes fbdng the 
position of an expansion cone within the preexisting structure, driving the 

15i expandable tubular member onto the expansion cone in a first .direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different. . 

Aooording to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisthg structure is provided that includes 

20 placing the expandable tubular, an expansion cone, and a resilient mchor within the 
preexisting structure, releasing the resilient anchor^ and axially displacing the 
expansion cone vtfithin the expandable tubular rnember. 

According to another aspect cf the present Invention, a method of coupling 
an expandable tubular member to a preexisUng staructure 4s pravkted that includes 

25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandabie tubular rnenter to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
dtepiadng the expansion cone. 

According to another aspect of the present invention, a method of coupling 

30 an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular meitiber and an expansion cone into the preexisting 
structure, placing a quantity of a fluidic material onto the expandable tubular 
mernber to anchor the expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone. 



t~ According to another aspect of the present invention, a method of coupling 

an expandatile tubular memt>er to a preexisting structure is provided that includes 
positioning the expandatile tubular member and an expansion cone into the 
preexi^ng structure, anchoring the expandable tubular member to the preexisting 
5 structure by Injecting a quantity of a hanjera 

stmcture, at least partially curing the hardenable fluMtc sealing material, and axially 
^ displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stnicture is provided that includes 
10 placing the expandable tubular member and an expansion cone witNn the 
preexisting stnjcture and applying an axial force to the expandable tubular nnember 

- ■ 

in a downward direcbon. 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexlstir^ structure is provided that Include3 
15 placing the expandat^ tubular member and an expansion cone within the 
r preexisting stnicture, injecting a quantity (rf a first fluidic material having a first 

density into ttie region of tt)e preexisting structure outside of tiie expan^^ 
r member, and injecting a quaritity of a second fluidte mater^ 

density into a portion of the expandable tubular member below ttie expansion cone. 
' 20 The setond density is greater titan the first der^ 

According to another aspect of ttie present invention, a mettiod of coupling 
V an expandable tobular member to a preexisting stmcture ia provided ttiat Includes 

placing ttie expandable tubular member and an expanston oone into ttie pri9e)dsting 
^ struchire, anchoring ttie expandable tubular rnenter to the preexisting strudure. 

25 applying an axial force to tiie expanston cone, and pressurlijng an i^^ 
_ the e)q^ndabte tubular inenriber below the expa^ 

According to anottier aspect of ttie present Invention, a mettiod of coupHng 
an expandable tobular member to a preexisting structure is provided that includes 
^ placnig ttie expandable tobular member and an expanston cone into ttie preexisting 

30 structore and applying an axial force to tiie expandable tobular member, 
r According to anbttier aspect of ttie present invention, an apparetie for 

coupling a tobular mernber to a preexisting stnjctore la provided ttiat includes an 
^ expandable tobular member, an anchoring device adapted to couple the expandabto 

tobular member to ttie preexisting structure, and an expansion cone movably 
r 35 coupled to tiie expandable tubular member and adapted to radially expand ttie 
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expandable tubular member, bidudlng: a housing including a tapered first end and a 
second end. one or moe grooves formbd in the outer surfeoe of the tapered first 
end, and one or nwre axlai flow passages fluidicly coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubuiisr member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture, and an expansion cone 
movably coupled to the expandable tubuteir member and adapted to radlaHy expand 
the expandable tubiilar membef. Ttie expandable tubular member includes: an 
annular member, having: a wall tt>lckness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, in^rfections of less than about 8 % 
of the wall thldcness. no failure for radial expansions of up to about 30 and no 
necking of ttie walls of ttw annular memlser for radial expansions of up to about 
25%". 

According to anottwr aspect of tt)e present invention, an apparatus for 
coupiihg an expandable tubular member to a preexisting structure Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple ttie 
expandable tubular member to the preexisttng stmcture. and an expansloh cone 
movably coupled to ttie expandable tubidar member and adapted to radlaliy expiand 
the expandable tubular member. The expandable tubular member includes: a first 
tubtdar member, a second tubular member, and a ttireaded oonnectton for coupling 
ttie first tubular member to the second tubular member, ttie ttireaded comiedion 
including: one or more sedlhg members for. sealing the interface between ttie first 
and second tubular members. 

Acoordbig to anottier aspect of ttie present invention, an apparatus for 
coupling an expandable tubular member to a preexisttng structure Is provided ttiat 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
ttie expandable tubular member. The expandable tubuler member includes: a layer 
of a lubricant coupled to ttie interior sur^ of ttie tubular member. 

' According to anottier espect of ttie present invention, an apparatus for 
coupling an expandable tubular rhember to e preexisting structure is provided ttiat 
includes an expandable tobular member, an anchoring device adapted to couple ttie 
expandable tubular member to ttie preexisting stmcture, and an expansion cone 
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movabiy coupled to the expandable tubidar member and adapted to radially expand 
the expandable tubular member. The expanidable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular 

5 Aooprding to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member,, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movabiy coupled to thie 6)^hdable tubular mmnber and adapted to radisdiy expand 

10 the expandable tubular member. The expandable tubular member Includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
betwisen ttie rings for sealing the Merface between tiie tubular member and the 
preexisting structure. 

According to another %pect of the present invention, an apparatus for 

15 coi«)ling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an exparvsion pone 
movabiy coupled to the expandable tubular rneirt^er arid «iapted to radlaBy expand 
the expandable tubular member. The expandable tubular mernber Includes orm or 

20 morestots. 

According to anottier aspect of the present irwention. an apparatus fbr 
coupHng an expandable tubular member to a preex^ting structure is provided that 
includes an cixpahdable tubular member, an anchoring device adapted to couple the 
expandable tubular niember to ttie preexistirig structure, and an expansion cone 

25 movabiy coupled to the expandable tubular rtiember and adapted to radially expand 
ttie expandable tubular member. The expandable tubular member includes: a first 
preexpahded portion, an Intennediato portion coupled to the first piWxpanded 
portion including a sealing eieriient, and a second preexpanded portion iDOupled to 
ttie intemnedlato portion. 

30 Accordihg to another asped of the present invention, an apparatus for 

coupling an expandable tubular nnemt>er to a preexisting structive is provided that 
includes an expandable tubular member, an anchoring device adapted to couple ttie 
expandable tubular member to ttie preexisting structure, an expansion cone 
nxyvabiy coupled to the expandable tubiiiarnie 
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the expandable tubular member, and a yalveable fluki passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus tor 
coupRng an expandable tubular member to a preexisting structure is provided that 
5 includes a first support member, a siscond support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable titular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubiter member to the preexisting stmcture. The anchoring device is positioned 
10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structire Is provided that 
includes a first support member, a second support member coupled to the first 
support mismber, an expansion cone coupled to the first support member, an 
15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular memt>er to the preexisting structure. 

According to ancfther aspect of the present invention, an apparatus for 
coupling an expandable tubular m«hber to a preexisting stnicture b provided that 
20 includes a support member, an expandable expansion cone coi4)|ed to the support 
member, and an expandable tubular nrmnber ooi^led to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a pree)dsting structiro is provided that 
includes a support member, an expandable expansion cone coupled to the support 
25 member, and an expandable tobular member coupled to the expandable expansion 
cone. 

According to another aspect (rf the present invention, an apparatus for 
coupHng an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support merTd)er, an 
30 expandable tubular member coupled to the expansion cone including one, or more 
shape memory metal inserts, and a heater coupled to the support member In 
. opposing relation to the shape nnernory metal inserts. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular rramber to a preexisting structure is provided that 
35 includes a support member, an expansion cone coupled.to the support member, an 
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^ expandable tubular member coupled to the expandable expansion cone» and a 

resilient anchor coupled to the expandable tubular 

According to another aspect of the present invention, an expandable tubular 

member is provided that faidudes: an expandable tubular body, one or more resilient 
^ 5 panels coupled to the expandable tubular body, and a release me^ 

coupled to the resilient panels adapted to conbrollably release the resilient panels. 
^ According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 

Includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubula* member coupled to ttie expandable expansbn cone, and an 

anchor coupled to the expandable tubular m^ber, including: one or more spikes 

pivolalty coupled to the expandable tubular member for engaging the preexisting 

structure. 

According to another aspect of the present Invention, an apparatus for 
15 coupling an expandable tubular member to a preexteting stmcture Is provided that 
r includes a support member, an expansion cone coupled to the support member, an 

expandable tubular member coupled to the expandable expansion cone, and an 
C anchor coupled to the expandable tkri)ular merrtber, including: one or more petol 

baskets pivotally coupled to^ expandable tubular member 
r 20 According to another aspect of the present irivention, an apparatus for 

coupUng an expandable tubular member to a preexisting structure is 
^ includes a support meirter, an expanston cone coupled to the support member, an 

expwdable tubular member coupled t6 the e}^nston bone, indudbig: a stotted 
^ portkmprovUed at one end of the expandable tubular member. 

25 According to another aspect of the present inventkm, an apparatus for 

^ coupling an expandable tubular member to a preexisting structure is provided that 

Includes a support member, an expanston cone, an expandable tubular merhber 
coupled to the expansion cone, a coupling device coupled to the support memt)6r 
r and an end portion of the expandable tubular mernt>er, and 

30 a mass coupled to the end portion of the exparklable tubular member. The weight 
r of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of ttie present invention, an apparatus for 
p coupling an expandable tubular member to a preexisting structure is provided that 

includes a support member including a flukl passage, an expanston cone coupled to 
n 35 the support member, an expandable tubular member coupled to the expansion 
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com, a slip joint bpupled to the expansion oone, an end piate coupled to the sup 
Jobit, a fluid diamber coupled to the fluid passage 

interior portion ofihe expandable tubular member between the expansion cone and 
theehdplale. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the prsexisflng sibucture, axially 
displacing the expansion cone, removing the expansion oone, and applying direct 
radial pr^ssyne to the tubular m^fnber. 

10 AcconJing to anothw aspect of the present Invention, an apparatt© is 

provided that includes a tubular member coupled to a preexisting stmcture. The 
tubular member is coupled to the preexisting structure by tiie process of: 
positioning the tubular irtember and an expansiori cone vtithm the preexisting 
stmcture, axially displacing ttieexpansbn cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

^ Brief Description of ttw Drawings 

FIG. 1a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for mcpandtog a tubular member wKhin a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of ttie apparatus of FIG« 

la after anchoring the expandable tubular rhember of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
lb after initiating the axial displacement of tiie expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiating the axial displacement of the expansion cone by pulling on ttie 
expansion cone and injecting a pressurized fluid below ttie expansion corie. 

FIG. 1e is a fragmentary cross-sectional Illustration of Vhe apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of ttie anchoring device of tiie apparatus from ttie wellbore 
casing. 
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FIG. 1g 18 a firagmentary cross-seclional illustration of. the apparatus of FIG. 
if after the removal of the anchoring deviqe of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the pladernent of an 
5 emtxxliment of an apparatus for e)q)anding a tutxilar member within a waHbore 
casing and an open hole in a subterranean fonnation. 

FIG. 2b is a fragmentary cross-sectiondl iilustratbn of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragrhentary cross-sectionai illustration of the apparatus of FIG. 

2b after initiating the axial dteplacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional iQustration of ttie apparatus of FIG. 

2b after initiating the axial displacement of the ex(>ansion cone by pulling an the 

esqiansion cone and also by injecting a pressurized fluid below the expansion cone. 
15 FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the conrq)letion of the radial expansion of the expandable tubular 



FIG. 2f Is a fragmentary aossHBedipnal iiiustration of the apparatus of FIG. 
2s after the deooupiirig of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross^edibnai illustration of the placement cS an 

embodiment of an apparatus for expanding a tubutair member within a wellbore 
casing. . . 

FIG. 3b is a fragmentary cross-sectionai iljistration of the apparatus of FIG. 
3a after anchoring tlie expandable tubular member of the apparatus to the wellbore 
25 casing. 

FIG. 3c is a fragrnentary cross-sectional illustratibn of the apparatus of FIG. 
3b after initiating the axial displacernent of the expansion CQT^. 

FIG. 3d is a fragmentary cross-sectional illustration ci the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 

shock abs<^irig system lot use in the apparatus of RGS, 1 a to 3d. 

FIG. 5 is a cross-sectional illustretion of an embodiment of a coupling 
anangement for use in the expandable tubular ihemliers of the apparatus pf FIGS. 
1a to 3d. 
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FIG. 6 is a cro8S*8ecHorial Hiustratim of an embodiment of an expandable 
tubular member having a slotted lower section lor use in the apparatus of FIGS. 1a 
to 3d. 

FIG. 7 is a cross-sedbnal Illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1ato3d. 

FIG^ 8 a cross-sedional DIustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to3d 

10 FIG. 9 is a graphical Dlusfration of an embodiment of a method of applying an 

axial force to the expansibn cones of the apparatus of FIGS. 1a to 3d. 

FIG. 10a Is a fragmentary crpss-sectional illi^tration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a wellbbre 

casing. * 
IS FIG. 10b Is a fragmentary cross-sectional Hustration of the apparatus of FIG. 

10a during the Injection of a non-hardehable fiuidic material into and out (rf the 

apparatus. 

FIG. iOc Is a fragmentary cross-sectional iUustration of the apparatus of FIG. 
10b during the injection of a hardenable fluMic sealing material into and out (rf the 
20 apparatus. 

FIG. lOd is a firagmentery crossnsedtonal illustration of the apparatus of FIG. 
10c after the placement of a valvis closure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe is a fkagmeritery cross-sedional Illustration of the apparatus of FIG. 
25 lOd after anchoring the expandatrfe tubular member of the apparatus to the wellbore 
casing. 

FIG. iOf is a fragrnentery cross-s^:tional illustration of the apparatus of R6. 
10e after Initiating the axial displacement of the expansion con^. 

FIG. lOg is a fragmentery cross-sectional Illustration cf the apparab^ of FIG. 
30 10e after initiating the axial displacement of the expanskxfi cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a fragmehtery cross-sectional Illustration of the apparatus of 
FIGS. IOf and lOg after the completion of tte radial expansion of the expandable 
tubularmen^. 

14 



. FIG. lOi is a fragmentary cross-secHond illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the wetttxMB casing. 

FIG. 11a is a fragmentary cross-sedional illustration of an alternative 
emtxxllment of an apparatus lor coupling an expandable tidoular member to a 
preexisting structure* 

FIG. 1 lb is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
1 la after anchortarig the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 11c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 lb after initiattng the axial displacernent of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional iHustration of the apparatus of FIG. 
11c after stopping the axial displacenrmnt of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-sectional, illustration of the apparatus of 
RGS. 1 1d after deactivatir>g the anchoring device. 

FIG. 1 1f is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
lie after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 11g is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
ilf after the conipietion of ttie radial expansion of ttw expandable ftibiilar member. 

FIG. 12a is a fragmentary crpss-secHonal Illustration of an attemattve 
embodiment of an apparatus for couplirig an expandable tubular member to a 
preexisttng structure positioned within a vveilbore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expanston cone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. i2c is a fragmentary pross-sectional illustration of ttie apparatus of FIG. 
12b after initiating the axial displacement of ttie expandable expansion cone! 

FIG. 1 2d is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
12c after completing the radial expansion of ttie expandable tubular member. 

FIG 13a is a fragmentary cross-sectional Illustration of an attennattve 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned witiiln a wellbore. 
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FIG. 13b is a fragmentary crossrsecbcmai illustration of the apparatus of FIG, 
13a after activating the shape memory rnetad inserts in order to anchor the 
expandak)ie tubular rnernber to the wellbbre casi 

FIG. 13c is a fragmentary crpss-secOonal illustration of the apparatus of FIG* 
5 13b after initiating the axial displacernent of the expansi^ 

FIG. 1 3d is a fragmentary cross-sectfonal illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a Is a frc^mentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexteting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectiondl illustration of the apparatus of FIG. 
14a after coupling the packer to the weDbore casing. 

FIG. 14c is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the exparidable tubular member towards ^ 
15 the expansion cone. 

RG. 14d is a fragmentary cross-sedional illustration of the apparatus of FIG. 
14c after radially expanding the end erf the expandable, tubular member onto the 
expansion cone. -"^ 

FIG. 14e is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
20 14d after decoupling the packpr from the weU 

FIG. 14f is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
14e aftjBT initiatino the axial displacement of the expansion cone relative to the ^ 
expandable lijbuiar member. 

FIG. 14g is a fragmentary oross*sectional illustration of the completion of the ^ 
25 radiaf expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustratiqn of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structurs positioned within a weHbore. 

FIG. 1 5b Is a fragmentary cross-sec^nal illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing^ 

FIG. 1 5c is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
15b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-secUonal lustration of the apparatus of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
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HG. 16a is a top view of an enrtxxjiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
ooHed resilient member. 
5 FIG. 17a is a tc^ view of an alternate embodiment cf a resilient anchw 

use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the rssilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a a fragmentary cross-secSonal top view of an alternate 
10 embodiment of a resiSent anchor Amt use in the apparatus of FIG. 15a. 

FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an emtxxliment of an expandable tubular 
rnenriber induding one or niore resiBent panels. 
IS FIG. igb is a cross-sectional view of the expandable tubular member of FIG. 

iga. 

FIG. 19c is a bottom yiew of the expandable tubular member of FIG. 19a. 
FlOi 20a te a fragmeritary cross-secfonal illustration of an alternative 
embodinient of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a wellbore. 

HG. 20b is a fragmentary oross-sectional illustration of the appmtus of FIG. 
20a after coupling the andK>r to the wellbore casing. 

FIG. 20c is a fiagmentary cross-sectional illistration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectionai illustration of the apparatus of FIG. 

20c after comptotion of the radial expansion of the expandable tubular member. 

FIG. 21a is ah Illustration of an embodiment of the anchor of the apparatus of 
FIG.20a. . 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the splices. 

FIG. 22a is an illustration of an alternative embodirhent of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b b an iilustratibn of the anchor of FIG. 22a iafter outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of tlie petals of the anchor of FIG; 

22a. 

FIG. 23a is a fragmentaiy cross-sectionai illustration of an altennative ^ 
embodiment of an apparatus for ooupling an e9(pandal)ie tutxilar memt>er to a 
5 preexisting strudure positioned within a WBllbore. ^ 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after irijecUng a quantity of a liardenable fluldic sealing materiel into the open ^ 
hole weltbore section proximate the lower section of the exparidabie tubular 
metnber. ' . ' ^ 

10 FIG. 23c is a fragmentery cross-sectional illustration of the appairatus of FIG. . 

23b after permitting the hardenable fluldic sealing materiat to at least partially cure. 

FIG. 23d is a firagnfientery cross-sectional illustration of the 
23c after initiating the axial displacement of the expansion cone. 

FiG.23e is a fragmentery crossrsectional illustration of thie apparatuses 
15 23d after completion of the radial expansion of the expan^^ 

FIG. 24a is a fragrnentery crossHsecUonal illustration of an attemalive ^ 
embodiment of an apparatus and method for ooupling an mpandable tubuter 
member to a preexisting structLre positioned within a wejibpre casing and an Open ^ 
hole wellbore section. 

20 FIG. 24b Is a fraginentery cross-sectional illustration of the apparatus of FIG. ^ 

24a after releasiiig the padcer. 

FIG. 24c is a firagmentary cross-sectional illustration of the apparatus of FIG. ^ 
24b after extruding the expandable tubular nnernber off of the expansion cm 

FIG. 25a is a fragmentery cross-sectional illustraticm of an alternative ^ 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting stmcture positioned within a wellbore casing and an open 
bote wellbore section. 

FIG. 25b is a fragmentery cross-sectiorral illustration of the apparatus of FIG. ^ 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 

outside of the expandable tubular member. H 

FIG. 25c Is a fragnrtehtery cross-sectional Illustration of the apparatus of FIG. 
25b after extruding the expandable tubular mendber (off of the expanston cone. 
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FIG. 28a is a fragmentary cross-sectionai illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIO. 26b is a fragmentary cross-sectiondl illustratipn of ttie apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion cf the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectional illustration of ian expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a crms-sediohal illustration of the subsequent application of radial 
pressiro to the expandable tubiriar member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure is provided. In a preferred embodiment, the tubular members are coupled 
to the preekistlhg structure by radidly expanding the tubular members into contact 
wKh the preexisting stnjdure. In a preferred mrd)odinlent» the tMbular rnembere are 
radially expanded by anchoririg one end of the tubidar rriembefs to the preexisting 

20 structure and then pulling an expansion cone through the tubular menri^ers. In this 
manner, the tubular membere are radially expanded and coupled to thd preexisflng 
structure. 

Refemhg initially to FIGS, la, lb, 1c, Id, ie, If and 1g, a preferred 
embodiment of a method and apparatus for coupling an exparxiable tubular member 
25 to a preexisting structure will be described. Referring to Fig. la. a wellbore casing 
100 positioned within a subterranean formation 105. The wellbore casing 100 
may be positioned in any orientetion from the vertical direction to the horizontal 
direction. The welltore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
30 due to a prior perforation or fracturing operation perfonned upon the surrounding 
subtenranean formation 105. As will be recoigniized by persons having ordinary skill 
in the art, the opentrigs 1 10 psyn adversely affect the subfsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a preferred erhbodiment an apparatus 115 Is utilized to seal off the 
35 openings 110 in the wellbore caslni9 100. More generally^ the apparatus 115 is 
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preferably udllzBd to form or ropab- vrallbore casings, pipelines, or stmctural 
supports. 

Ttw apparatus 115 preferably ifwiudes a first support member 120. a second ^ 
support member 125. an ex^ansioi qone 130. an anchorir^ device 135, and 
5 e}q)andabletid)ularineniber140, and orie or rnore sealing merribers 145. ^ 
The first support member 120 is preferably adapted to be coupled to a 
surfece location. The first support m^nber 12a is further coupled to the anchoring ^ 
device 135. The first support member 120 Is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals ^ 
10 from a surfeca location to the anchoring device 135. The first support member 120 
may, for example, be conventional commercially available slick \wire. braided wire, 
colled tubing, or drilling stoci( materiai^ - 

The second support member 125 is preferably adapted to be coupled to a 
sur^ location. The second support member 125 is further coupled to the ■ ~^ 
15 expansion cone 130. The second support member 125 is preferably adapted to 

pernA the expansion oone 130 to be axially dispiaoed relative to the ftet sun H 
member 120. The second support mqmber 125 may. for example, be convahflonal 
commerdaHy available sick wire. bnikJed wire. ooOed tMng, of. drffllng stock ^ 
. material. 

20 The expansk>ha>ne 130 is owpted to the second suM)ort nrarnber 125. The ^ 

expanskintx)ne 130 is preferably adapted to radialiy expand the expandable tub^ 
member 140 when the expwnkm cone 130 is axially displaced relative to the . 
expandable tubular member 140. In a prefehed embodiment, the expansfon cone 
130 is provided substantially as disclosed in one or nnore of the following: (1) U.S. ^ 

25 iMIIty patent applicatton serial no. 09/454.139, attorney docket no. 25791 .3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. proviskmal patent 
appikation no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 
utility patent application serial no< 09/51 0.913. attorney docket no. 25791 .7.02. filed *~ 
. on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provistonal 

30 appitoatton no. 60/121,702. filed on 2/25/1999; (3) U.S. ufiitty patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
daimed the benefit of the filing date Of U;S. provistonal applicatton no. 60/119,611. 
atiomeydodcetna25791.8;(4)as. utiltly patent appltoatton serial no. 09/440.338. 
atiomey docket na 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. prOvlsk)nal applicatton no. 60/108.558, attorney docket no. ^ 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 6(V183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
na 25791.11.02, filed on 3/10/2000. which claimed the l)enefit of the filing date of 
U.S. piovisidnal application no! 60/124,042. filed on 3/11/1999; (7) U.S. utiiity patent 
5 application no. 09/512i89S, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the t>enefit of the filing dates of U.S. proviskKial application no. 
60/121,841, attorney docket no. 25791.12/filed on 2/26/1999 and U.S. provistonal 
appiteatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

10 2/24/2000, wtiich dainr^ the benefit of the filing date of U.S. provi$k)nsd serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on Jurie 7, 2000, 
which claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utiHty patent appHcatton no. 09/559,122^ attorney docket no. 25791.23.02, filed on 
4/260000, which dalmed the t)eneflt of the filing date of U.S. provisional application 
no. 60/131,108. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskmal applicaltkm no. 60/146,203, attorn^ docket no. 25791.25, fied on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, atlomey docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provbtonal 
applteatkxi no. 60/159.039, atlomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provislpnal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 

25 attorney docket no. 25791.39,. filed on 11/12/1999, the disck>sures of which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the wellbore casing 100. In tills manner, the 

30 anchoring device 135 preferably controllably anchors the expandable tubular 
member 140 to the wellbore casing 100 to facilitate the radial expansion of the 
expandable tubular member 140 by the axial displacement of the expanston cone 
130. In a preferred embodiment, the anchoring device 135 Includes one or more 
expandable elements 150 that are adapted to controllably extend from the body of 

35 Vhe anchoring device 135 to engage boti) ttie expandal>le tubular merrrit)er 140 and 
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the wellbore casing 100. in a prefened embodiment, the expandable eiem^ 
are actuated using fluidte pressure. In a prefened embodiment, the anchoring 
device 135 is any one of ttie hydraulcaliy actuated padwrs commeiciaily available 
from HaHjburton Energy Services or Balwr-Hughes. 
5 The expandable tubular mernber 140 is removably coupled to the expansion 

cone- 130; The expandable tubular member 140 Is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 Includes one or more 
anchoring windows 155 for pennltBng the expandable elements 150 of the 
10 enchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a prefened emliodiment the expandable bibular member 140 further 
taidudes a lower secBon 160, an intennediate section 165, and an upper section 
170. In a prefened embodiment, the lower section 160 includes the anchoring 
15 windovw 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a prefened embodiment, the waH thickness of the lower and 
intennediate sections, 160 and 165. are less than the waU thldawss of the upper 
secdon 170 In order to optimally couple the radially- expanded portioh of the 
expandable tidwiar member 140 to the wen)ore casing 100. 
20 In a preferred embodiment, the expandable tMbular member 140 is further 

provided substantiafly as disckised in one pr inore of the following: (1) U.S. utility 
patent appOcalion serial no. 09/454.138. attorney docket na 25791.3.02. fHeb on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisk)nal patent 
appiicatton no. 60/111,293, altomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
25 utflity patent appOcatkm serial no. 09/510,913. sXtome^ docket no. 25791 .7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. proviskwial 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appikatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. whtah 
claimed the benefit of the filing date of U.S. provisional applfcatkxi no. 60/119.611, 
30 attorn^ docket no. 25791 .8; (4) U.S. utility f^tent applicafion serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisk}nal application no, 60/108,558, attomey docket na 
25791.9, filed on 11/16.1998; (5) .U.S. provisional patent application no. 60/183,646. 
filed on 2/18/2000; (6) U.S. utility patent applkafion no. 09/523.460. attorney docket 
35 no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
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U.8. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utUHy patent 
application no. 09/512.805. attomsy dodwt no. 25791.12.02. filed on 2/24/2000. 
which claimed the. ben^ of the fiBng dates of U.S. provtsional applicatioh no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (6) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the l>enefit of the filing date of U.S. provistonai serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appikatlon no. 09^88.946. attorney docket no. 25791.17.02. filed on June 7. ^iOOO, 

10 which claimed the benefit of the filing date of U.S. proviskMial patent applteatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/550,122, attorney docket no. 25791.23.02, filed on 
4/26^000, which claimed the tMsneflt of the filing date of U.S. provisional applicatton 
na 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provistonai appllcatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonai appiteafion no. 60/143,039. attorney dock^ no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent appltoatton serial na 
60/162.671, attorney docket no. 25791.27, fitod on 11/1/1999; (14) U.S. provistonai 
appltoatipn no. 60/159.039. attorney docket na 25791.36. filed on 10/12.1999; (15) 

20 U.S. provisional patent api^teatton no. 60/159,033. attMney docket na 25791.37. 
fitod on 10/1^1999; and (16) U.S. provistonai patent a«>plicafion no. 60/165.228. 
attorney docket no. 25791.39. fitod on 11/12/1999. the disctoiwres of which are 
Incorporated herein 1^ rsferenca 

The sealing memtwrs 145 are coupled to the outer surface of the upper 

25 jaortton 170 of the expandat)le' tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluidicly seal the inter^ between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 inckides a plurality of sealing members 
145. in a preferred embodiment, the sealing members 145 surround and Isolate the 

30 opening 110. 

As illustrated in FIG. 1a. the apparatus 1 15 is preferably positioned virilhin the 
wellbore casing 100 with the expandable tubular member 140 positioned in 
opposing felatton to the opening 110. In a praterred entbodlment, the apparatus 
115 includes a plurality of seaflng numbers 145 that are positioned above and 



23 



bebw the openiri^ 110. In tNs manner, the radial expansion of the expandable 
tubular member 140 opHmatly fluldidy isolaies the opening 110. 

As Illustrated in FIG. tb, the apparatus 1 15 is then anchored to the wellbore 
casing 100 using*^ the anchoring device 135. In a prefienBd embodiment, the 

5 anchorir^ device 135 te pressiffized and the expandable element 150 is extended 
from the anchoring device 135 through the conesponding anchoring window 155^ in 
the e)q>andable tubular member 140 into intimate contact with the wellbore casing 
100. In this nrtanner* the lower sedton 160 of the expand^ 
removably coupled to the wellbore casing 100. 

10 In an attemative embodiment, a omipressibte cement and/or epoxy is then 

ejected into the annular space between the unexpanded portion of the tubular 
mernber 140 and the weBbore casing 100. The compressible cement and/or epoxy 
is then permitted to at teast partially cure prior to the initiation of the radial expahsicHi 
process* In this manner, an annular structural support and fluidic seal is provided 

15 around the tubular member 140. 

As illustrated In FIG. 1c the expansion cone 130 is then axiaOy disfdaced by 
applying an axial force to the $eoond support member 125. in a prefenred 
embodiment, the axial displaoement ofthe expansion cone 130 radially expands the 
cfxpandaUe tubular menrd)er 140 into intimate contact with the walls of the weUbore 

20 casing 100. 

In an alternative embodknent as illustrated in FIG. Id, the axial 
dtepiacement of the expansion cone 130 Is enhanced by injecting a pressurized 
fluidic material into the armular space betweisn the first suppprtmmiber 1 20 and VhB 
second support member 125. In this rnanner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 1 30 using the pressurized fhiidic nttiterial. 
In tNs manner, a tennpor»y need for Iricreased axial force during the radial 
expansion process can l)e easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular meml)er 
140 has been radially expanded t>y the axial displacement of the expansion cone 
30 130. the first support member 120 and the anchoring device 135 are preferebty 
rerrxyved from exparidable tubular member 140 by de*pressurizin^ the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g. in a prefenred embodiment, the openirig 110 in the 
35 wellbore casing 100 Is sealed off by the radially exparided tubular member 140. in 
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this manner, repairs to the weDbore casing 100 are optmally provided. More 
generally, the apparatus 1 1& is used to repair or fonn wein)ore casings, pipelines, 
and stnjchirel supports. 

Referring to FIGSt 2a, 2b, 2c 2d, 2e and 2f, an aRemative embodinient of a 
method and apparati^ for coupling an expandable tubular member to a preexisting 
structure wni be described. RefsrHr^ to F^. 2a, a wellboris casing 200 and a^ 
hole welibore section 205 are positioned within a subterranean fomnation 210. The 
vrelbore casing 200 and the open hole welibore section 205 may^ be positioned in 
any orientation from the vertical directton to the horizontal direction. 

In a preferred embodiment, an apparati^ 215 is utilized to couple an 
expandable tubular member to an end portion of the welibore casing 200. In this 
manner, the open hole welibore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fonn or repair welibore casings, 
pipelines, or structiral supports. 

The apparatus 215 preferably includes a first support member 220, a second 
support member 225, an expansion cone -230, an anchoring device 235, an. 
expandable tubular member 240, one or more upper sealir^ members 245, one or 
more lower sealing membere 250, and a flexB>le coupling element 255. 

The first sijppdrt member 220 is preferably adapted to be coupled to a 
surface location. The first support mmiber 220 is further coupled to the anchoring 
device 235. The first support member 220 Is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunent and^or conrmunication signals 
firorn a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional commercially available slick wire, braided wire, 
odied tubiing, or drilling stocl( material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support merhber 225 is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventional 
commercially available slick wire, braMed wire, coiled tubing, or drilling stock 
material..^ 

In an alternative embodiment, ttie support member 220, Is tetescopicaily 
coupled to the support merriber 225, and the support menrriter 225 is coupled to a 
surface support structure. 
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The expansion com 230 is coupled to ttie second support mem^ The 
SKpansion cone 230 is pr^rably adapted to radially expand the expandable tul}^ 
memt)er 240 when the expansion .cone 230 is aidaily dispiaoed rdative to the 
expendable tutnilar memt)er 240. In a prefaned embodiment, the ttq)ansion cone 

5 230 Is provided substantially as dtedosed in one or more of the foloiMbig: (1) U.S. ^ 
utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utilitypat^sv>plicattonserialno. 09/510,913. attorney docket no. 25791.7.02, filed ^ 

10 on 2/23/2000, whk^ claimed the benefit of the filing date of U.S. provisional 

application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appfication _ 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
dabned the benefit of the filing date of U.S. provisktnai application no. 60/1 19,61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440,338, 

15 attorney docket no. 25791.9.02. filed on 11/15/1999, vyhich claimed the benefit of 
the fillip date of U.S. provlstonal application no. 60/108.558. attorney docket no. 
2S791 .9. filed on 1 1/16.1998; (5) U.S. provisional patent applteation no. 60/183.546. 
fited on 2/18/2000: (6) U.S. utility patent applteatton no. 09/523,460. attorney docket 
na 25791.11.02. filed on 3/10/2000, whk:h.clairned the ben^ of the filing date of 

20 U.S.provisk)nalappncation no. 60/124.042. filed on 3/11/1999: (7) U.S. utility patert -< 
applkatton no. 09/512.895, attorney docket no. 25791.12.02, fited on 2/24/2000. 
whkii daimed the ben^ of the filing dates of U.S. provlstonal appiicatton no. 
60/121.841, attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provlstonal 
applkatton no. 60/154^17. attorney docket no. 25791.29. filed on 9/16/1999; (8) ^ 

25 U.8. utmty appflcatten no. 09/511.941. attorney docket no. 25791.16.02. fited on 

2/24/2000. which daimed the benefit of the filing date of U.S. provisfasnai serial no. ^ 
60/121 .907. attorney docket no. 25791 .16, filed on 2/26/1 999; (9) U.S. utility patent 
appUcatton no. 09/588,946, attorney docket no. 25791.17:02. filed on June 7, 2000, ^ 
which daimed the benefit of the filing date of U.S. provisional r^tent appiicatton 

30 serial no. 60/137.998. attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 

utility petent applteatton no. 09/559,122, attorney docket no. .25791.23.02, filed on 1 
4/26/2000. whteh daimed the benisfit of the filing date of U.S. provisional appiicatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provtotonal appiicatton no. 60/146,203, attorney docket no. 2579125, filed on 

35 7/29/1999: (12) U.S. provistonal appiicatton no. 60/143.039. attorney docket no. ^ 
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^ 25791^, filed on 7/9^1999; (13) U.S. provteional patent application serial no. 

60/162,671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 6D/159.039. attorney dodcet no. 25791136. filed oh 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney dodcet no. 25791.37. 
P 5 filed on 10/12/1999; and (16) U.S. provisional patent application no. 66/165,228. 

attorney docket no, 25791.39. fUed on 11/12/1999. the disdosures of whk:h are 
^ btcorporated herein by reference. . 

The andtodngdevtoe 235 is. coupled to the first support m The 
^ anchoring devtee 235 is pref^bly adapted to be oontroliably coupled to the 

10 expandable tubular nnember 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably controHably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to fadlitate the radial 
expanston of the expandable tubular member 240 by the axial displacement of ttie 
expansion cone 230. In a preferred embodiment, the anchoring device 235 indudes 
15 one or more expandatile elennents 260 tt^at are adapted to controUably extend from 
. the body of tt)e andwrir^ devk» 235 to engage both the flexible coupling element 

255 and the open hole wellbore section 2S05. in a prefenred embodiment, the 
r expandable elements 260 are actuated using flukJic pressure. In a preferred 

embodiment, ttie anchoring devk» 235 b any one of ttie hydfaulically actuated 
20 packers corrnnerdaliyav^ble from Halliburton Ener^ 

The exp^n(fable tubular ifnember 240 is removably oouplofd to the expansion 
^ cone 230. The expandable tubular nriember 240 is furttier preferably co 

flexible coupling elemeht 255. 
^ In a preferred embodiment the expandable! tubular member 240 further 

25 indudes a tower section 265. an intermediate section 270. and an upper sectk)n 
275. In a prefenred embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 in order to provide anchoring at an end portion of ttie 
expandable tubular member 240. In a preferred embodinlent, ttie wall thickness of 
[ the lower and intermediate sections. 265 and 270. are less ttian ttie wall ttiickness of 

30 ttie upper section 275 in order to optimally couple the radially expanded portion of 
P ttie expandable tubular member 240 to the welibore casing 200 and ttie open hole 

' wellbore sectton 205. 

In a preferred embodbnent. the expandable tubular member 240 is furttier 
provided substanttally as disdosed in one or more of the fbllowing: (1) U.S. uttiity 
p 35 patent appllcatton serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
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12/3/1999, which claimed the benefit of the filing date cf U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. oa/51d,913. attorney docket na 25791,7.02. filed 
on 2/23/2000. which claimed the t)enefit of the filing date of U.S. provisibnal 

5 . applcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the firing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney doqket no. 2579i9.02, filed on 11/15/1999. which claimed the benefit of 

10 the filing date of U.S. provisional applicaUon no. 60/108.558. attomey docket no. 
25791.9, fitod on 11/16.1998; (5) U.S. provistonal patent applteatbn no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523,460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit ctf the filing date of 
U.S. provisional applicatton no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

15 applicatkm no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000. . 
whteh cteimed the benefit of the filing dales of U;S. provlskinal sq^piicatkm no.. 
60/121.841. attorney docket na 25791.12. fited on 2/26/1999 and U.S. provisional 
appHcalfon no. 60/154.047. atlbmdy docket no. 25791.29. filed on 9/16/1999; (8) 
U S. utility applteatton no. 09/511,941, attomey docket no. 25791.16.02. fited on. 

20 2/24/2000. which dabned the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16; filed on 2/26/1999; (9) U.S. utility pateiit 
iappHcatkm rw. 09/588.946. attomey docket no. 25791.17.02. fited on June 7. 2000, 
whkh claimed the benefit df the filing date of U^S. provisional patent applicatkm 
serial no. 60/137.998. attomey docket no. 25791.17. fited on 6/7/1999; (10) U.S. 

25 utility patent application no. 09/558,122, attoriiey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisiorial application no. 60/143,039, attomey docket no. 

30 25791.26, filed on 7/9/1999; (13) U.S. provlsbnal patent application serial no. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applk:ation no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provlsidnal patent applicatton no. 60/159,033, attomey docket ho. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appBcation no. 60/165,228, 
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attorney docket no. 25791.39. filed on 11/12/1999, ttie disclosures of wMcfi are 
incofporated herein l^refiBrenoe. 

The upper sealing members 245 are coupled to the outer suritee of the ' 
upper portion 275 of the expandat)le tutnilar member 240. The upper sealing 
mend)ers 245 are prGffBrat)ty adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a preferred endxtdbnent, the a^jparatus 215 includes a piuiaiity of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of . the 
upper portion 275 of the incpandabie tubuter member 240. The lower sealing 
members 250 are preferably adapted to engagd and fluididy seal the interface 
between the radially expanded expandable tubular merriber 240 arkJ the open 
wellbore section 20&. In a preferred embodiment, the apparatus 215 indudes a 
pluraii^ of lower sealing members 250. 

The flexible couplbig element 255 Is coupled to the lower portion 265 of the 
e)q)8ndable tubular membc^ 240. The flexible dbupHng element 25^ Is preferably 
adapted to radioHy expanded by thetirtdiorfng device 235 Into eng^iement within 
the walls of the open hole wellbore section i20S. In this manner, thft lower portion 
265 of the expandable tubular member 240 is coupled to the wails of the open hole 
wellbore section 205. In a prefened embodiment, the flexible coupling element 255 
is a slotted tubular member. In a prefenred embodiment, the flexible coupling 
element 255 indudes one or more hook elements lor engaging the wails of the open 
hole wellbore Jetton 205. 

As fflustrated in FIG. 2a. the apparatus 215 is preferably positioned with the 
expendable tubular member 240 positioned in overlapping relation with a portion of 
the wellbore casing 200. In this manner, trie radially expanded tubular merrier 240 
is coupled to the tower portion of the wellbore casing 200. In a piefe^ed 
embodiment,, the upper sealing members 245 are positioned in. opposing relation to 
the tower portion of the wellbore casing 200 and the tower sealing members 250 are 
positioned in opposing relation to the walls of ttie open hole welibore section 205. In 
this manner, the toteifsoe between the radially expanded tubular member 240 and 
the welibore casing 200 and open hole welibore section 205 is optimally fluMtely 
sealed. 

As Hiuslrated in FI(S. 2b. the apparetus 215 to then anchored to the open 
bote welibore section 205 using the anchoring devtoe 235. In a prefened 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate ooifitad witti the waHs of the open hole 
wsHbore section 205. In this manner, the lower section 265 of the expandfiA)le 
5 tubular hnember 240 is removably coupled to the walls of the open hole weiibore 
seclion205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpanded portion of the tubular 
member 240 and the weiibore casing 100 and/or the open hole weiibore section 
10 205. The compressible cement and/or epdxy is then pennitted to at least partially 
cure prior to the initiation of the radial expansion process. In thi^ manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c, the expansion cone 230 is then axially displaced by 

15 applying an axial forpe to the second support member 225. in a prefened 
embodimeht, the £odiil displacement of the expansion cone 230 radially expands the 
expandable tubular mdmber 240 into intimate contact with the waOs of the open hole 
weiibore section 205. 

In an alternative embodiment, as illustrated In FIQ. the axial 

20 dispboement of the expanston cone 230 is enhanced by inJecHng a pressurized 
fluidic material into the annular space between the flrst support member 220 and the 
second support member 225. In this manner, an upward axial force Is applied to the 
lower annular face of the expansion cone 230 usinj9 the pressurized f\vMc material. 
In this manner; a t0mporary need for increased axial force during the radial 

25 expansion pnx)ess can be easily satisfied. 

As Illustrated In FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial dispiacemerit of the expansion cone 230, 
the first suppbrt memt)er 220 and tto anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 

30 and then lifting the first support member 220 and anchoring device 235 firom the 
weiibore casing 200 and the open hole weiibore section 205. 

Referring to FIGS, 3a, 3b, 3c, and 3d, an alternative embodiment of a 
method end apparatus for coupling an exparuiable tubular member to a preexisting 
structure wHI be desqibed. Referring to Fig. 3a. a weiibore casing 300 is positioned 

35 within a subterranean formation 305. The weiibore casing 300 fnay be positioned In 
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any orienlation from the vertical direction to the horizontal direction. The \MeiltK>re 
casing 300 further indudtBS one or mwe openings 310 that may have t>een the 
cf unintentional damage to the weObore casing 300. or due to a prior perforation or 
fracturing operation perfonned i^wn the sunounding sutytenanean fonration 305. 
As will be recognized by peitons having ordinary skill in the art. the openings 310 
can adversely affiect ttie subsequent operation and Use of the.weiibore casing 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
opertings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
preferably utilized to fomn or repair waHbore casings, pipelines, or stnjctural 
suppwts. 

The apparatus 315 preferably includes a support memt^r 320, an expansion 
cone 325, an anchoring device 330. an e}q)andabie tubularmember 335. and one or. 
more sealing (numbers 340. 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized Hiridic materials and/or electrical current and/br oommunicaflon 
signals from a surface location to the anchoring device 330. The support member 
320 may, for ocampie. be conventionai oommerdcrfiy available sHck wire, braided 
wire, coiled tubing, or drilHng stockmaterial. 

The expansion oone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially exjpand the expandable tubular 
member 335 when the expansion cone 325 is axialiy displaoed relative to the 
expandable tubuier member 335. in a prefsned embodiment, the expehsion cone 
325 is provided substanUaOy as disclosed In one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney dodtet no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999- (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. .25791.8.02, filed on 2/10/2000, which 
daimed ttte benefit of the filing date of U.S. provisional appUcation no. 60/119,611. 
attomey docket na 25791.8; (4) U.S. utility patent applteatkm serial no. 09/440,338. 
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attorney docket no. 25781.9.(6, fHed on 11/15/1999. which claimed the benefit of 
the filing date of g.8. provislpnal applicaUon hp. 50/108.556, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U;S. proviskmai patent appHcatkm no. 60/163.546. 
filed on mBI200D'. (6) U.S. utility patent applicalkxi no. 09/523.460. attorney docket 
5 no. 25791.11.02, filed on 3/10/2000. whteh claimed the twhefit of the filing dale of 
U.S. proviskxtal appik»tlon no. 60/124.042. filed on 3/11/1999; (7) U.S. utilify patent 
appiteatk>n no. 09/512.695. attonftey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the t)enefit of the filing dates of U.S. provisional appRcatk>n^ no. . 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

10 applk»tion no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09^11.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the tienefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. ffled on 2/26/1999; (9) U.S. utility patent 
appikatton no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7. 2000, 

15 wMch dakned the t)eneflt of the filing date of U.S. provisk>nal patent appUcatkxi 
serial no. 60/137.998. attorney docket no. 2579117. filed on 6/7/1999; (10) U S. 
utUty patent appflcalkm no. 09/s;9,122, attorrisy docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed ttie t>enefit of the filing date of US. provistonal application 
no. 60/131.106. attomey docket na 25791.23, filed on 4/28/1999; (11) U.S. 

20 provisk>nai appHcatkm no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteatbn no. 60/143.039. attomey docket no. 
25791.26. fltod on 7/9/1899; (13) U.S. provisional patent appHcatton serial no. 
60/162.671, attomey docket no. 25791.27v filed on 11/1/1999; (14) U.S. proviekMttI 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 

25 U.S. provistonal patent applk»tion no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60^165.226. 
attomey docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
Incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 

30 expansk)n cone 325. The anchoring devtee 335 is preferat^ adapted to controllably 
coupled to the expsmdable tubular member 335 to the wellbore casing 300. In ttiis 
manner, ttie anchoring device 330 preferably cpntroUably anchors the expandable 
tubular member 335 to the wetjbore casing 300 to faciUtete the radial expansion of 
ttie expandable tubular mismber 335 by ttie axial dispiaoement of ttie expanskm 

35 cone 325. In a prefened embodiment, ttie anchoring devtoe 330 Inckides one or 
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more expandable elemenls 345 (hat are adapted to oontrollaMy extend from the 
iMXly of the anchoring device 330 to redidly dispiaoe corresponding engagement 
elements 350 pravideid in the expandable tubular member 335. In a prefened 
en^iment. the radial displacement of the engagement elemenls 350 couples the 
expandable tubular member 335 to the vveHbore casing 300. In a prefened 
en*odlment, the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodiment, the anchoring device 330 Is any one of 
the hydrauiicaiiy actuated anchoring devices commercially available from Halliburton 
Energy Servk»8 or Baker-Hughes. 

In an alternative embodlnwnt, the expandable elements 345 are expl6sive 
devices that controllabiy gerarele a radially directed explosive force for radially 
dispiadng the engagement elements 350. in a prefened embodiment, the explosive 
e)qiandabla elements 345 are shaped explosive charges commerdaify available 
firom Halliburton Energy SeMces. 

The expandable tubular member 335 is rerhbvably coupled to the exp^ 
oone 3^. In a pnfemd embodiment, the expandable t(d>ular member 335 Includes 
one or more engagmient devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In tMs manner, the expandable tubular member 335 Is coupled to the wellbore 
casing 300. In a prefenied embodiment, the engagement devices 350 include teeth 
for biting into ttie suriiaoe of the wellbore casing 100. 

In a preferred embodiment, this expandable tajbutar member 335 further 
includes a lower section 355. an intennediate section 360. and an upper secHon 
365, In a prefened embodiment, the tower section 355 includes the engagement 
device 350 in order to provide anchoring at an end porfloh of the expandable tubular 
member 335. In a preferred embodiment, the waN thickness of the lower and 
intemnediate sMons, 355 and 360, are less than the wall thickness of the upper 
section 365 in order to optanaily couple the radially expanded portion of the 
expandable tubuter member 335 to the wellbore cesing 300. 

In a preferred embodiment, the expandable tubular member 335 is further 
provided substantially as disclosed In one or more of the toltowing: (1) U.S. utlBty 
patent applicatton serial no. 00/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which qiaimed the benefit of the filing date of U.S. proviskNial patent 
appleatton no. 60/111,293; atlomey dbcket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913. attomey docket no. 25791.7.02. fUed 
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on 2/23/2000, which claimed the benefit of the filing dale of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utiHy patent appiicalion 
serial no. 09/502,350. attorney docket na 25791.8.02. filed on 2/10/2000. which . 
claimed the benefit of the filing dale of U.S. provisional appiicatioh no. 60/119,611. 

5 attorney dodcetna 25791.8; (4) U.8. utility patent application serial no. 08/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provtelonal application no. 60/108.558, attorney docket no. ^ 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteatkm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket ^ 

10 - no. 25791.1 1 .02. filed on 3/10/2000, which datmed the benefit of the filing date of 
U.S. provlsk)nai applicatton no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appiteation no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provlstonai application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

15 appfication no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. proviskmai serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999: (9) U.S. utility patent 
appUcatton na 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 

20 whk^ dabned the benefit of the filing date of U.S. pravlskmal patent application -i 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiity patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whk:h claimed the benefit of the fiKhgdate of U.S. provisional applk»^^ 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. ^ 

25 provishwial appiteation na 60/146,203. attorney dodtet no. 25791.25. filed on 

7/29/1999; (12) as. provlstonai application no. 60/143,039,, attorney docket no. < ^ 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
. 60/162,671 , attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 

30 U.S. provisional patent appfication no. 60/159.033, attorney docket no. ^791.37, . 
filed on 10/12/1999; and (16) U.S. proviskmat patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
Incorporated herein by reference. " 
The seating members 340 are coupled to ttte outer surface of ttie upipef 

35 portion 365 of ttie expandable tubular memb«r 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the biterteoe between the radially 
expanded expandable tubular member 335 and the welbore casing 300. In a 
preferred embodiment, the apparatus 315 Includes a phiralify of sealing members 
340. In a prelenedenribodirnmt, the sealing members 340 sunounda^ 
5 opening 310. 

As illustrated in FIG. 3a, ihe apparatus 315 is preferably positk^ 
weHboTB casing 300 with the expandable tubuiir member 335 positioned in 
opposing relation to the opening 310. In a preferrBd embodiment, the apparatus 
315 includes a plurality of sealing niembers 340. that are positioned above and 

10 below the opening 310. in this rranner, the radial expansion of the expandable 
tubular member 335 optimally fluUidy isolates the opening 31 0. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the welibore casing 300 using the anchoring 
device 330. In a preferred embodiment, the andioring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the conespOnding engagement elements 350 of the expandable 
tubular mernber 335 into Intimate contact with the welibore casing 300. In this 
manner, ttw lower section 355 of the esqMnclable tubular member 335 is coupled to 
the weDbore casing 300. 

20 In an aNentative embodiment, a compressible oennient and/br epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 335 and the welibore casing 300. The oonqmssOtle cement and/or epoxy 
Is then pennifled to at least partially cure prior to the initiation of the radial expansian 
process, in this manner, an annular structural 8un>ort and fliMic seal is provided 

25 around the tubular member 335. 

As lliustratad in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone ,325 is axially displaced by applying ah axial fbroe to the support 
member 320. In a preferred embodiment, the deactivation of the anchorirSg device 
330 causes the mpandable elements 345 to radially retract into the anchoring 

30 device 330. Attematively. the expandable eiernents 345 are resiiientiy coupled to 
, the arichoring device 330. in thte manner, the expandable eiernents 345 retract 
automaUcally upon the deactlvattoh of the anchoring device 330. In a preferred 
embodiment, the axial displacement Of the expansion cone 325 radially expands the 
expandable tubular mevnber 335 iiito intbnato contoct with the wails of the welibore 

35 casing 300. 
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As Hlustrated in FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial dispiaoement of the expansion oone 335, the support 
member 320. expansion cone 325. and tHe mchoring device 330 are preferably 
removed firom the expanded expandable tubular member 

5 In a preferred embodiment, the opening 310 In the welibore casinQ 300 is 

sealed off by the radially expanded tubular rnember 335. fn this manner, repairs to 
the wellbore casing 300 are optimally pn>vided. More generetly, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Refening to FIG. 4, an embodiment of a system 400 for applying an axial 

10 force to the expansion cones 130. 230. and 325 includes a lifting device 405. a first 
support member 410. a shodc absorber 415. and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130. 230, and 325. to the lifting device 405. In 

15 this manner, the radial expansion of tubular members by the expansion cones 130, 
230 and 325 is provided in an optimal^ safe manner. 

The lifling device 405 is supported at a surface location and Is coupled to the 
first support member 410. The lifting device 405 may comprise any riumbeir of 
conventional commercially available lifting devices suitable for manipulating tubular 

20 members within a wellbore. 

The first support merrriber 410 is coupled to the lifting device 405 and the 
shodc absort>er 415. The first support member 410 may comprise any nionber of 
conventional commercially available support membere such as, for exainple, coiled 
tubing, a drill string, a wireline, braided wire, or a slick Rne. 

25 The shock at>sorber 415 is coupled to the first support rnernber 410 and th^ 

second support member 420. The shock absort>er 415 is preferably adapted to 
absorb shock loads transmitted from the second support rnember 420. The shock 
absort>er 415 may be any tiwnber of conventional commercially available shock, 
absorbers. 

30 The second support member420 is coupled to the shock absorber 415. The 

second support member 420 is further preferably adapted to be coupled to one or 
more oTthe expansioncones 130. 230 and 325. 

In a preferred embodiment, during operation of the system 400. the lifling 
devtoe applies an axial force to one of the expansion cones 130, 230 md 325 In 
35 order to radially expand tubular rtiembers. In a prefenred embodiment, upon the 
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oonv>letion of the radial expansion fvooess, when the expansion oones 130, 230 
and 325, exit the radially expanded tubular membefs, the sudden shock loads 
generated are at)sorbed, or at least minimized, tiy the shock at>sort)er 415. In this 
manner, the radial expanston of tubidar mcNnt)er8 by pulling the expanston oones 
5, 130, 230 and 325 using the lifting device 405 is provMed in an optbnaily safe 



Refining to R6. 5, an embodiment of a coupling system 500 fc^ use in the 
e)q)andable tubular members 140, 240. and 335 will now be described. In a 
preferred embodirnent, the systeryi 500 includes an upper ring 505, a sealing 

10 element 510, and a lower ring 515. In a preferred embodiment, the upper rir^ 505, 
the sealing ^ment 510, and the lower ring 515 are provided on tt^ outer surfaces 
of the expandable tubular rhembers 140, 240, and 335. In ttits manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the lower. ring 515 engage the interior 

15 surface of the preexisting structure that the exparKlable tubular members 140, 240 
and 335 are coupled to. In a prefenred ernbodiment, the upper and lower rings, 505 . 
and 515, penetrate the Interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 

20 pTBfefred embodiment, the sealing elentoht 510' is compressed irrto contact, with the 
Interior surface of the preexisting stnichne that the expandable tubular menrt>ers 
140, 240 and 335 are coupled to In order to opHmatiy fluididy seal the Interface 
between the tubular members 140, 240 and 335 and the preexteting staid&ffe* 

In a prefened enrAxxflment, the upper and lower rings, 505 and 515, extend 

25 from the outer surfaces of the tubutar members 140, 240 and 335 by a distance of 
about 1/64 to inches. \n a pneffenred embodiment, the upper and lower rings, 505 
and 515, extend about 1/8' frorn the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting structure. 

In a preferred embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140, 240 and 335 by a distence substentially equal 
to ttie extension of the upper and lower rings, 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 Is fabridated from rubber in order to optimally fluMidy seal and 
engage the preexisting structure. 
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In a prsferrBd emtxxliment, the tubular members 140. 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment, the jDOupOng 
systems 500 are provided on the lower, intenmediate, and upper portions of the 
tubular members 140. 240, and 335. 

5 Referring new to FIG. . 6, a prsferred mrdOodiment of an expandable tubular 

member 600 for use In the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605. an ihtennediate portion 
610, and an upper portion 615. 

The lower portion 605 Is coupidd to the intemiedia|e portion 610. In a 

10 pr^erred embodiment, the lower portion 605 fiffther adapted to mate with the 
anchoring devices 135, 235, and 330. In a preferred embodinr^t. the lower portion 
605 further preferably Indudes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this mariner, the lower portion 605 of the tubular member 600 is preferably 

15 radially expanded by the dDchoring devices 135, 235, and 330 into contact with the 
preexisting structure. Furthermore,, in this manner, the lower portion 60S of the 
tubular member 600 is anchored to the preexisting strucfture prior to the inltiatioh of 
the radial expansion process. 

The intermediate portion 610 is coupled to the lower portion 605 and the 

20 upper portion 615. In a preferred einbodiment the vvaUthickriesses^^^ 

intemraediata portions, 605 and 610, are les^ than the wall thickness of the upper 
portion 615 in order to facilitate the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and intermediate portions, 605 and 610, are 
praexpanded to mate with the exfwision cone. 

25 Referring to FIG. 7, a preferred embodiment of an expandable tubu^lr 

member 700 for use In the apparatus 115, 215 and 315 will be described. In a 
preferred embodiment, the tubular memt>er 700 minimizes the shocl( loads created 
upon the complettpn of ttie radial expansion process. In a preferred embodimmt, 
the tubular member 700 includes a lower portion 705, a lowior transitionary portion 

30 710. an intermediate portion 715, an upper transitionary portion 720, an upper 
portion 725, and a sealing element 730. 

The lower portion 705 is coupled to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 



38 



The lower transitionary portion 710 is coupled to the lower portion 705 and 
the Intermediate portion 715. In a preferred embodbnerit, the lower transitionary 
portioh 710 is adapted to mate with the expansion oone. In a preferred 
embodiment, the wail thicknesses of the lower portion 705 and the lower 
transitionary portion 710 are less than the wall thidcnesses of the intermediate 
portion 715. the upper transitionary portion 720 and the upperporlion 725 in order to 
optimally faciiitate the radiahexpartsion process. 

The Intermediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a prefened embodiment, the outside 
diameter of the intennediate portk>n 715 Is less than the wall thidcnesses of the 
lower portion 705 and the upper portion 725. 

The upper transitionary portion 720 is coupled to the intennediate portion 
715 and the upper portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 

The sealinjs element 730 to ooupted to the outside surface of the 
intennediate portion 715. In a preferred embodiment the outside diameter of the 
sealing element 730 is less than or equal to the outside diameter of the lower portion 
705arKl the upper portion 725 in order to optimally protect the sealing element 703 
dur^ plaoenfieinl of the tubular member 700.within the preexisting stmcture. 

In a prefmed embodiment, during the radial expansion of the tukxjiar 
merriber 700 using the i^ratus 115. 215 and 315, the preexpansion df the upper 
transitionary portion 720 and the upper portion 725 reduces the shodc loads typically 
created during the end portion of the radial expansion process. In this manner, the 
radial expansion process is optimally provided in a safe manner* Furthenmore, 
because the sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portion 725, the sealing element 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Referrir^ to FIG. 8, a preferred embodiment of an expandable tubular 
member 800 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 805, an intennediate portion 
810, and an upper portion 815. 

The lower portion 805 is coupled to ttie IntermedTate portion 810. in a 
prefenrted embodiment, the lower portion 805 is further adapted to mate with the 
expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 is ooi4>ied to the bwer portion 806 and the 
upper portion 815. in a preferred embodiment, the well thidafiesses of the lower and 
intennediate portions. 805 and 810. are less than the wall thidmess of the upper 
portion 815 in order to facilitate ttie radial expansion of the tubular member 800. In 

5 a preferred .embodiment, the lower and interrnediate portions. 805 and 810. are 
pre^cpanded to mate with the e)q>anslon cone. 

The . upper portion 815 Is coupled to the intemfiediate portion 810. In a 
preferred embodiment the upper portton 815 further preferably includes one or 
more slotted portions 820 for fedlttating the radial expansion of the upper portion 

10 815 by the expansion cones 130. 230, and 325. In this manner, the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230, and 325 with minimal shodc loads when the expansion cones 130, 
230 and 325 exit the expandable tobular men^r 800. 

Referring to FIG. 9, a pr^erred embodiment of a method of applying an axial 

15 force to the expansion cones 130. 230, and 325 will now be described. In a 
prefened embodiment, the axial displacement of the expansion cones 130. 230, and. 
325 during the radial mpansion prooe^ is provided by applying an a)dal force to the 
expansion cones 130, 230, and 325. in a pr^brred embodirnent, the axial force 
provided includes the application of a substenHally oonstent a)dal force for some 

20 time periods and the application of increased axial force for other time periods In 
order to optimally Mlitate the radial expanskMl prboess minimizing the effect^ cf 
frtotion. In a preferred embodiment, the application of the increased axial force is 
provided on a periodic basis In order to optimally provide a variable contact area 
between the expansiori cone and the tobular member being expanded. In an 

25 attemative embodiment, the application of the increased axtel force is provided on a 
random basis h order to optimally provide a variable contect area between the 
expansion cone and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the applicatibn of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 

30 tubular members. In a preferred embodiment, the ratio of the Increased axial force 
to the sutistenUally constant axial fbroe ranges from about 15 to 1 to about 4 to 1 in 
order to optimally provide a variable contact area between the expansion cone and 
the tobular member being expanded, promote more even wear of the expansion 
cone, and dean debris from the expansion corie surface. 
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Referring to R6S; 10a to lOi. an embodfrnent of an apparatus and method 
for forming a weRbore casirig wiH now be described. As illustrated in FIG. 10a. a 
weilbore casing 1000 and an open hole weObore secUori 1005 are provided bi a 
subterranean fonmalion 1010. The weilbore casing 1000 and open hole weilbore 
sectton 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of weilbore casing is .fonned in 
the open hole weilbore section 1005 using an apparatus 1015. More generally, the 
^>paratus 1015 is utilized to forni or repair weUbore casings, pipelines, or stnicturai 
supports. 

The apparatus 1015 preferably includes a first support member 1020, a 
second support member 1025, an expansion cone 1030, an anchortag device 1035, 
an expandable tubular member 1040. one or more upper sealing members 1045, 
one or more lower sealing members 1050, and a flexible coupling element 1055. 

the first support member liD2b is preferably adapted to be coupled to a 
surface location. The first support member 1020 is.fiffther coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressiirizBd Ajidic materials and/or electrical cunrent and/or communication s^nals 
from a surface location to the anchoring device 1035. The first support member 
1020 may. for exampte, fa^ conventional cbmniercicdiy availaUe sHcli wire, braided 
wire, coifed tubing, or driltoig stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surfece location. The second support member 1025 ts further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
pennit the expansion cone 1030 to be axialiy displaced relative to the first support 
member 1020. The second support rneniber 1025 may, for example, be 
conventional conrunerdaliy available sfick wire, braided wire, coiled tubing, or drilling 
stock matorfel. 

In an altemative embodiment, the support member 102a is tefesooplcally 
coupled to the support member 1025, and the support member 1025 is coupled to a 
surfece support member. 

The expansion cone 1030 Is boupted to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubufer member 1040 when the expand cone 1030 is axialiy displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expanston 
cone 1030 Is provkled subsfentially as disctosed in one or more of the IbHowirtg: (1> 
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U.S. utility patent appRcation serial no. 09/454^139, attorney dock^ no. 25791.3.02, 
filed on 12/3/1999. wMdi daimed the benefit of the fling date of U.S. provisional 
patent appli(»tion no. 60/111.293, attorney dodtet no. 25791.3, filed on 12/7/1996; 
(2) U.S. utUity patent application serial no. 09if510,913, attorney docket no. 
5 25791 .7.02. filed on 2/23/2000. which deimed the Iwnefit of the filing date of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/1(^2000, which claimed the t)enefit of the filing date of U.S. provisional application 
no: 60/119.611. attorney docket no. 25791.8; (4) U S. utility patent appficatton serial 

10 no. 09/440.338. attorney jdocket no. 25791.9.02. filed on 1 1/15/1999. which claimed 
the i)enefit of the. filing date of U.S. provisional application no. 60/108,558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, whteh dsrimed the l)enefit of 

15 the filing date of U.S. provisional applicatton no. 60/124,042, filed on 3/11/1999; (7) 
U.8. utility patent appttcatipn no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/20iD0, which daimed th^ benefit of the filing dates of U.S. provistonal 
appRcafiqn no. 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provistohal appllcatton no. 60/154,047, attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utflHy applkation no. 09/511.941. attorney docket no. 
25791.16.02, filed on 2/24/aooo. whkdi daimed the benefit of ttie filing date of U.S. 
proviskMial serial no. 60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent appGcatton no. 09/588.946, attorney docket no. 25791.17.02. 
filed on June 7, 2000, whteh claimed the benefit of the fflihg date of U.S. provistonal 

25 patent application serial no. 60/137,998. attomdy docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicatkm no. 09/559.122, attorney docket no. 
25791.23.02, filed on 4/26/2000, which daimed the benefit of the filing date of U.S. 
provistonal applicatk)n no. 60/131,106, attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provistonal applicatton no. 60/146,203, attorney docket no. 

30 25791.25, filed on 7/29/1999; (12) U.S. provisional application no. 60/143,039, 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent 
application serial no. 60/162.671, attorney docket no. 25791.27. fitod on 11/1/1999; 
(14) U.S. provistonal application no. 60/159,039, attorney docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provistonal patent application no. 60/159,033, attorney 

35 docket no. 25791.37. fitod on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 6(yi65^8, attorney dodcet no. 25791.39. filed on 11/1^1999, the 
dischwures of vvhidi are'inobnpoiated hereh 

The anchoring device 1035 is coupled to the first support mmvber 1020. 
The anchoring device 1035 is preferably adapted to be oontroHably omipled to the 
expandable tubular member 1040 and the open hole weHbore section 1005. In this 
manner, the anchoring device 1035 preferably contrdlabiy arichors the expandable 
tubular member 1040 to the open hole wellbore sedkm 1005 to facilitate the radial 
expansion of the expandable tut)ular mernber 1040 by the axial displacement of the 
expansion cone 1030. 

In a prefened embodiment, tlie anchoring device 1035 includes one or mote 
expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexibie coupling element 1055 and 
the open hole wellbore section 1005. In a jareferred embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

In a prefenred embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a bail plug or other similar vaMng element 
In this manner^ fluicflc materials can be exhausted from the anchoring devlpe 1035 
and the fluid passage 1036 can be oontrOBably plugged. In a prsfened embodiment, 
the anchoring device 1035 Is any one of the hydraulicaliy actuated packere 
commercially available fiom HaDiburton Energy.Services or Baker-Hughes, modified 
in accordance with Ae tMchings of the present disclosure. 

In a preferred embodiment, the anchoring devtem 135. 235. and 330 are 
also modffled to Includes a fluki passage thrt can be controllably plugged In order to 
pennit ftowdic materials to be exhausted from the anchoring devices 135. 235, and 
330. 

The expandable tubular member 1040 Is removably coupled to the 
expanskm cone 1030. The expandable tubular mornber 1040 is further preferably 
coupled to the flextt)le ooupiing element 1055. 

In a preferred embodiment, the exparafaible tubular member 1040 further 
includes a tower section 1065. an intennediate sectk>n 1070, and an upper section 
1075. In a prefenred embodiment, the lower sectioh 1065 is coupled to the flexible 
coupling element 1055 in order to provMe anchoring at an end portion of the 
mpandaUe tubular member 1040. in a preferred embodiment, the wall thickness of 
the kiwer and intennediate secttons. 1065 and 1070. are less than the wall thkicness 
of the upper sedkxfi 10TO in pfdfer to optimally coupte the radially expended portk>n 

■•43 



of the «(pandable tubular.member 1040 to the weObore casing 1000 and the open 
hole welRxxe section 1005. ' 

In a prelerred emtKxliment. the e9(pandable tu 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 

5 patent application seirtol no. 09/454.139. attorney doclcet no. 125791.3.02. filed on 
12/3/1999. which claimed the l)enefit of the filing data of U.S. provisional patent 
application no. 60/111.293. attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney dodwt no. 25791.7.02i filed . 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

10 application no. 60/121,702, fMed on i/25/1999: (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the iMnefit of the filing date of U.S. provisional appKcation no. 60/1 19,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

15 • the filing date of U.S. provistonai application no. 60/108,558.. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 6Q/183,54iS. 
filed on 2/18|/2000; (6) U.S. utility patent applicatton na 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the fifing date of 
U.S. provistonai applicatton no. 60/124,042. fitod on 3/11/1999; (7) U.S. utility patent 

20 appitoalton no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
whk:h claimed the benefit of the fWng dales of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
appHcatton na 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.& utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 

25 2/24/2000. whteh claimed the benefit of ttie filing date of U,8. pravistondl serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588,946. attorney docket no. 25791 .17.02, filed on June 7. 2000. 
which claimed the benefit of ttie filing date of U.S. provistonai patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4^6/2000, whteh claimed ttie benefit of ttie filing date of U.S. provisional appltoation 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai application no. 60/146.203. attom^ docket no. 25791 J25. filed on 
7/29/1999; (12) U.S. provistonai application no. 60/143.039, attorney dpcket no. 

35 . 25791.26. filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
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6(V162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. adomey docket no. 25791.36. filed On 10/12.1999; (15) 
U.S. ppovistonal patent appltoation na 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appllcatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whtoh are 
incorporated herein ijy reference. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
mendMrs described above and illustrated in RGS. 5-8; 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portton 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluidiciy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbora 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a pluraiify of 
upper sealing members 1045. 

The tower sealing members 1050 are coupled to the outer surface of. the 
i4)per portion 1075 of the expandable tubular member 1040. Thei lower sealing 
members 1056 are preferably adapted to engage aikJ -flukfidy seal the interfeoe 
between the radially expanded ejqrandable tubular memb«r 1040 and the open 
welbore section 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of tower sealing members 1050. 

The flexIMe pbupGng elemeht. 1055 ts coupled to the tower portion 1085 of 
the expandable tubular member 1040. The flexible coupling eienwnt 1055 is 
preferably adapted to radiaiy expanded 1^ the anchoring device 1035 into 
engagentent within the walls of the open hote wellbore section 1005. In this 
manner, the tower fxxfion 1 065 of the expandabte tubular member 1 040 is coupled 
to the walls of the open bote wellbore sectton 1005. In a preferred embodiment, the 
flexible coupling elenwnt 1055 is a stotted tubular member. In a preferred 
embodiment, the flexible coupling element 1055 irtdudes one or rnore hook 
elements for engaging the walls of the open hote wellbore section 1 005. 

As illustrated In FIG. 10a, the apparatL|s 1015 is preferably posifioned with 
the expandabte tubular member 1040 positioned in overlapping retetton with a 
portion of the wellbore casing 1000, In this manner, the radially expanded tubular 
member 1040 is coupled to the tower portion of the wellbore casing 1000. In a 
preferred embodiment, the upper sealing members 1045 «e positioned in opposing 
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relation to the lower portion of the weUbore casing 1000 and the. lower sealing 
members 1050 are positioned In opposing relation to the wals of the open hole 
mWbom section 1005. In this manner, the interfeoe t)efween the radially expanded 
tiri)idar rn6rnl)er 1040 and the wellt)prB casing 1000 and ^ 

5 1005 is optimally flukfidy sealed. 

As illustrated in FIG. 10b. in a preferred embodiment, a quantity of a non- 
hardenable fluldic mateilal is then Injected into and then out of the apparatus 1015. 
In a preferred embodiment, the noh-hardenable material is discharged from the 
apparatus 1015 using the vaiveabte ftow passage 1065. The non^iardenable fluldic 

10. material may be any number of conventional commercially available fliMtc materials 
such as, for example, drilling mud. 

As illustrated in FIG. lOc, in a prefened embodiment, a quantity of a 
hardenable fluidic seaPing material is then injected into and out of the apparatus 
1015. in a prefenred embodiment, the hardenable fluidic sealing material is 

15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
prefenred embodiment, the hardenable fluldic sealing material is pennitted to 
completely fill the mnular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventionai conimerciaiiy available mat^is such as, for example, 

20 cement, slag mix and/of epoxy resin. In this manner, a fluidic sealing annular 
elernent is provided around the radially expanded tu^ 

As illustrated in FIG. lOd, In a preferred embodiment another quantity of a 
ndn-h£urdenable fluldic material is then injected into and out of the apparatus 1015. 
In a pr^enred embodiment, a ball plug or dart 1080, or other simiiar fluid passage 

25 biockfaig device, is placed Into the non4iardenable fluid material. In a preferred 
embodlmertt. the ball plug 1080 then seats in and seals off the va^eabie fluid 
passage 1065. in this manner, the anchoring device 1035 is then pressurized to 
. anchor the tubular member 1040 to the open hole wellbore section 1005. 

In an altemative embodiment, the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1 065. 

As iilustrated in FIG. lOe, in a preferred embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupiirig eiemeril 1055 to radially expand Into intimate contact 
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with the wadts of the open hole wellbbre section 1005. In this manner, the tower 
section 1065 of the expendable tubular member 1040 Is removably coupled to the 
waDs of the open hole wellbore section 1005. 

As iliuslrated in FIG. lOf, the expansion cone 1030 is then axiaHy displaced 
5 by applying an axial force to the second support member 1025. In a prefened 
embodiment, the axial displacement of the expanston cone 1030 radially expands 
the expandable tubular member 1 040 into Intimate contact with the walls of ttie open 
hole wellbore section 1005. 

In an aKematlve embodiment, as illustrated tn FIG. lOg, the axial 
10 disftocement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is appfied 
to the tower annular face of the expansion cone 1030 using the pressurized fluidic 
material, in this manner^ a temporary need for increased axial force during the 
15 radial expansion process dan t)e easily satisfied. 

In a preferred embodiment, the hardenabie fluidic sealing material is then 
permitted to at least partial cure. 

As ilhistrated In FIGS. lOh and lOi, after the dependable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
20 1030, the first support member 1020 and the pnchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de*pressurizing the anchoring 
device 1035 and then Hfling the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole welttxwe sectipn 1005. 

In a prsfened embodiment, the resulting new section of wellbore casing 
25 includes the radially exparided tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
30 and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 11a. a wellbore casing 1100 is positioned 
within a subterranean fomiation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further Includes one or more openings 1110 that may have been the 
35 result of unlntentionel damage to the wellbore casing 1100. or due to a prior 
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perforation or fraduring operatior) pdrfbrmed upon the surrounding subterranean 
fonnation 1 105. As will be recognized by persons having ordinary stew in the art. ttie 
opening 1110 can advmety affisct the subsequent operation and use of the 
wellbon» casing 1 100 unless they are sealed off. 
5 In a pr^erred embodiment, an apparatus 1115 is ufilized to seal off the 

openings 1110 in the wellbore casing 1100. More generally, the apparatus 1115 is 
pfeferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 prefmbly includes a first support member 1120, a 
10 second support merr^ 1125, an expansion cone 1 130, an anchoring device 1 135, 
and expandable tubular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surfece location. The first support niernber 1120 is further coupled to the anctoring 
device 1135. The first support meml)er 1120 is preferably adapted to cpnvey 
15 pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the ahchorirtg device 1135. The finst support member 

1120 preferably has a substantially hoHow annular cross sectional shape. The first 

•I 

support member 1120 may, for example, be fabricated from conventional 
conrunercially availiable slide wire, brarfcled wire, ceded tubing, or drilling stock 
20 material. 

The second support member 1125 is preferably adapted to be coupled to a 
surfeoe location. The second support 'member 1125 is further coupled to the 
expansion cone 1130. The second support rnember 1125 is pr^rably adapted to 
perrrtt the expansion cone 1130 to be axiaily displaced relative to this ftot support 
25 member 1120. The second support member 1125 may, for example, be 
conventional commerdaBy available slide wire, braided wire, coiled tubing, or drilling 
stodc material. 

In a pnsferred embodiment the first support member 1120 is coupled to a 
surfece location by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1 125. 

The expansion cone 1 130 is coupled to the second support member 1125. 
The expansion cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expansion cone 1 1 30 is axiaily displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expanston 
35 cone 1130 Is provided substaritially as disclosed In one or rnore of the following: (1) 
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U.S. utility paieht application serial no. 09/454.139. attorney dodcet no. 25791.3.02. 
filed on 12^1999. wMch daimed the banm of. the filing date of U.S. provisional 
patent application no. 6W11 1,293. attorney dodcet no. 25791.3, filed ori 12^/1998; 
(2) U.S. utility patent application, serial na 0W510.913, attorney dodwt no. 
25791.7.02. filed on 2/23/2000, which daimed the benefit of the filing data of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. .utility patent 
applcatlon serial no. 09/502,350. attorney dodcet no. 25791.8.02. filed on 
2/10/2000, which daimed the tteneflt of the filing date of U.S. provisional ap(riication 
no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338. attorney dodtet ho. 25791.9.02. filed on 11/15/1999. which claimed 
the behem of the filing date of U.S. provisional ^ippOcation no. 60/108.558. attorney 
dodcet no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546, fyed on 2/18/200Q; (6) U.S. utility patent application no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, whfch claimed the tienefit of 
the Wtng date of U.S. proviskmal applicatton no. 60/124,042. filed on 3/1 1/1 999; (7) 
.U.S. utnty patent appHcaUon no. 09^512,895, attorney docket no; 25791.12.02. filed 
on 2/24/2000, whk:h daimed the benefit of thel filing datest of U.S. proviskmal 
appflcatkm no. 60/121.841. attorney docket na 25791.12. filed on 2/26/1999 and 
U.& pravisk)nai appitoathm no. 60/154.047, atlomey docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applkatkxi no. 09/511.941, attorney docket no. 
257i91 .16.02, filed on 2/24/2000. wNch daimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907. attorney docket ho. 25791.16. filed on 2/26/1999; 
(9) U.S. uUlity patent appfication no. 09/588,946, attorney docket no. 25791.17.02. 
filed on June 7. 2000. which claimed the benefit of the fiHng date of U.S. provistonal 
patent appUcation serial no. 60/137.998. attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utUlty patent applicatkwi no. 09/559,122, attorney docket no. 
25791 i23.02, filed on 4/26/2000, whfch daimed the benefit of the filing date of U.S. 
provistonal application no. 60/131,106, attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional application no. 60/146,203, attorney docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent 
applcatton serial no. 60/162.671. atlomey docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provistonal appllcaUon no. 60/159.039. attorney docket no. 25791.38, filed 
on liD/12,1999: (15) U.S. provistonal patent applicatton na 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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appflcation no. 60/195;a8. attorney dock^ no. 25791.39, filed on 11/12/1999, the 
disclosures (rfvvhich are inc^rpoMed herein t)y reli^^ 

The anchoring device 1135 Is ooupied to the first support member 1120. 
The anchoring device 1135 to preferably «iapted to be oontroflably coupled to the 

5 expandable tubular mernber 1140 and the weybore casing 1100. In tNs rnanner, the 
^chortng device 1135 preferably oontroOaUy mchors the expandable tubular 
rhember 1140 to the weObore casing HOO tb fecilttate the radial expand of the 
expandable tubular memtter 1 140 by the aadal dtspboement of the expansion cone 
1130. In a preferred ernbodiinent. the anchorbig device 1135 includes one or more 

10 expandsAleelerrients 1150 that are adapted to contrqlably extend fi^ 

the anchoring device 1135 to engage both the expandable tubular member 1140 
and the welbore casing 1100. in a preferred embodiment, the expandable elements 
11S0 are actuated ushg fluidic pressure. In a preferred embocftnent, the anchorbtg 
device 1 135 is any one of the hydiaulicaliy actuated padcers commereially available 

1 5 from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
teachings of the present disdosure. 

The expandable tubular member 1140 is removably coupled to the 
expanskm cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably ooupied to the expandable elements 11 50 erf the anchoring 

20 device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for permitting the expandable 
elements 1150 of the anchoring devtee 1135 to engage the weflbore casing 1100 
and the expandable tutMJiar member 1 140. 

in a prefenred embodiment, the expandable tubidar member 1140 further 

25 indudes a kiwM-sectton 1160, an intennediatesectlpn 1165* and an upper section 
1170. In a preferred embodiment, the lower sectkin 1160 rests upon and is 
supported by the expansion done 1130; In a prefened embodiment, the 
intennediate sedton 1 165 Indudes this anchor^ windows 1 155 in order to provide 
anchoring at an interinediate portttm of the exparidabto tubular rnember 1 140. 

30 In a preferred embodbrient, the expandable tubular member 1 140 Is further 

provUed substantially as disclosed in one or more of the following: (1 ) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791 .3.(Q. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appiteatton no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utility patent appiteation serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000, wNch daimed the benefit of the filing date cf U.S. provisional 
application no. 60/121.702, filed on 2/25/1999: (3) U.S. utHHy patent appilcatioh 
serial no. 09/502.350. attorney dod(et na 25791.8.02. filed on 2MO/2000.t\Nhich 
daimad the tienefit of the filing date of U.S. provisional appiicaSon no. 60/119,611. 
attorney dodcet no. 25791.8; (4) U.S..iJliiity patent appBcation serial no. 09/440.338. 
attorney dodiet no. 25791.9.02. filed on 11/15/1999. whidi daimed the benefit of 
the filing d^te of U.S. provisional application no. 60/108.558, attorney dodcet no, 
:K791.9, filed on 11/16.1998; (5) U.S. provtsional patent appllcation no. 60/183,546, 
fiied on 2/18/2000; (6) U.S. utinty patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodtet no. 25791.12.02. filed on 2/24/2000, 
whidi daimed the benefit of the filing dates of U.S. provisional appBcation no. 
60/121,841. attorney dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisionat 
application no. 60/154.047, attorney docicet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utHity application no. 09(511.941, attorney dodiet no. 25791.16.02. filed on. 
2/24/2000, which claimed the benefit of the filing date of US. provisional serial na 
60/121.907. attorney docket na 25791.16. filed on 2/28/1999; (9) U.S. utiOly patent 
application na 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
whid) daimed the benefit of the fibig date of U.S. pjroviskNial patent applicafion 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
iitiiiiy patent appiicatkm no. 09/559.122, attorney docket no. ^791.23.02. filed on 
4/26/2000. whteh daimed the benefit of the flBng date of U.S. proviskmal appiicatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket na 25791.25. filed on 
7/29/1999; (12) U.S. provisional appllcation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent applk:atk)n serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U;S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. nm on 10/12.1999; (15) 
U;S. provi$k>nal patent application no. 60/159,033. attorney dodcet no. 25791.37, 
fiied on 10/12/1999; and (16) U.S. provisionsii patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of which are 
Incorporated herein by reharence. 

The sealing members 1145 are coupled to the outer surCaoe of the 
expandable tubular member 1140. The sealing memb^ 1145 are preferably 
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adapted to engage and fkiidtely seal the Interim lietween the radlaHy expanded 
expandable tut)uiar member 1140 ami the weHbore In a preferred 

embodirnent, the apparatus 11 15 Includes a pluraB^ In a 

prefenred embodiment, the sealing members 1 145 sunound and Isolate the opening 
5 1110. 

As illustrated in FIG. 11a. the apparatus 1115 is preferably positioned within 
the weiibore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a prefenred embodiment the apparatus 
1115 includes a plurality of sealir^ members 1145 that are positioned above and 

10 bdow the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. i 

As Illustrated in FIG. 11b, the apparatus 1115 is then anchored to the 
welB)ore casing 1100 using the. anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable etement 1150 Is 

15 extended from the anchoring device 1135 through the oorresponding anchoring 
window 1 155 in the expandable tubular memt)er 1 140 into intimate contact with the 
wellbore casing 1100. In this nmner. the Interrhediate section 1165 of the 
e)9)an(teUe tubular member 1 140 i9 removably coupled 

In an alternative embodiment, a compressible cement and/or epqxy Js then 

20 ir^ected Into at least a portion of the annularspiape between the unexpsmted portion 
or the tubular member 1140 and the welibore casing 1100. The compressibte 
cement and/or epo}^ is then pennitted to at least partially cure prior to the IniUation 
of the radial e)qpansion process, in this manner, an annular stnictural 8i4>port and 
fluidic seal is provided around the tobular member 1 1 40. 

25 As illustrated In FIG. 11c in a preferr^ embodiment, the expansion cone 

1130 Is then axially displaced by applying an axial force to the second support 
member 1 125. in a preferred embodiment, the axial displacement of the expansior\ 
cone 1130 radially expands the tower section 1160 of the expandabto tuknilar 
member 1140 into intimate oontect with the waBs of the wellbore or the welltx>re 

30 casing 1100. 

As illustrated in FIG. lid. in a preferred embodiment, the axial displacement 
of the expansion cone 1 130 is stopped once the expansion cone 1 130 contacts the 
lower portion of the anchoring device 1 1 35. 
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As iilustrated In FIG. lie, in a preferred embodiment, the anchoring device 
1135 is then decoupled from the wdlttKxe casing 1100 and the expandable tubular 
member 1140. 

As Hiustraled in FIG. 11f. in a pr^erred embodiment, the axial displacement 
of the expartsion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lowQf section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 100. In a preferred embodiment, the lower secSon 1160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchoring of the lower section 1160 of the expandajsle tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As Illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed <rff by the radially expanded 
tubular merhber 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelirms, and stmctural supports, in a preferred embodiment, the 
inside diameter of the radially expanded tubular nnember 1140 is substantially 
constant 

Referring to FIGS. 12a to 12d, an aHematlvei embodiment of an apparatus 
and method for coupling an expandable tubular momber to a preexisting structure 
will now be described. Refening to Fig. 12a, a wellbore casing 1200 is positioned 
within a subterraneen fonmation 1205. The wellbore casing 1200 may be positioned 
In any orientation from tiie vertical dfrection to ttw horimntal direction. The wellbore 
casing 1200 furtiier includes one or more openings 1210 ttiat may have been tiie 
result of unintentional damage to ttie wellbore casing 1200, or due to a prior 
perforation or fracturing operation perfonned upon the surrounding subterranean 
fonnation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely effect the subsequent operation and use of the 
wellbore casing 1200 unless they are sealed off. 

In a preferred emtxxliment, an apparatus 1215 is utilized to seat off ttie 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized, to fonn or repair wellbore casings, pipelines, or structural 
supports. 



53 



The appdretus 1215 preferably includes a support rnember 1220. art 
expandable expansion cone 1225. an expandable tubular member 1235. and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
S location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/pr electrical, cunent and/or communication signals from a 
surface location to the expandable ej^ansion cone. The support member 1220 
may, for example, be conventional commercially available sHcIc wire, braided wire, 
10 coiled tubing, or drilling stock material. 

The expandable expansioi cone 1225 is coupled to the suppqrt member 
1220. The expandable expansion cone 1225 is preferably adapted to radiaUy 
expand the expandable tubular member 1235 when the expandable expansion cone 
' 1225 is axialiy displaced relative to the expandable tubular, member 1235. The 
15 expandable expansion cone 1225 is further pre^ply adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 12% is controllably radially expanded. The mpandable expansion 
cone 1225 m^ be ariy number of conventional commerdally available radiedly 
mpandable expansion cones. In a preferred embodiment, the expandable 
20 expansion cone 1225 is provided substantia as disclosed in U.S. Patent No. 
5.348.095. the disclosure of which is incorporated herein by reference. 

In a prefened embodiment, the expansion cone 1225 Is further providM 
substantially as disclosed In one or more of.the fbUowing: (1) U.S. utility patent 
application serial no.' 09W54,139. attorney docket no. 25791.3.02. filed on 
25 12/3^1999. which claimed the benefit of the filing date of U.S. provisional patent 
appHcatton no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
applicatk>n no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
30 serial no. ob/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of ttie filing date of U.S. provisional applicatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U S: utility patent appltoatton seriai nO. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed ttie benefit of 
ttie fling date of U.S. proviskwiai applicatton no. 60/108.558. attorney docket no. 
35 25791.9. filed on 11/16.1998; (5) U.S. provisional patent appltoation no. 60/183.546. 
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filed on 2^ia/2000; (6) U.S. utility patent appUcaOon no. 08/523,460, attorney doci(et 
na 25701.11.02, fljed on 3/10/2000, which dairoed the bwm of the filing date of 
U.S. provisional appflcatlon no. 60/124,042, filed on 3/11/1999; (7) U.S. utity patent 
application no. 09/512,885. attorney docket no. ;^S791.1ZOi2, filed on 2/24/2000. 
5 which claimed the benefit of the fBbig dates of U.S. provisional application na 
60/121,841, attorney dodtet na 25791.12, filed on 2/26/1999 and U;S. provislonai 
application no. 60/154.047. attorney dodiet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application na 09/511,941. attontey docket na 25791.16.02, filed on 
2/24/2000. which claimed the b^fit of the filing date of U.S. provisional serial no. 

10 60/121 .907. attorney docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
application no. X>9/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the t>enefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U S. 
utility patent apfdk^tion no. 09/559,122, attorney docket no. 25791.23.02, filed on 

15 4/26/2000, whteh claimed the twnefit of the fSing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application ho. 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskNtal applteatkm no. 60/143,039, attorney docket no. 
25791.26, filed on 7/8/1999; (13) U.S. provistonai patent appllcatton serial no. 

20 60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
appHcatkm no. 60/159.039. attorney docket na 25791.36. filed on 10/12.1999; (15) 
U.8. provisional patent applicatton no. 60/159.033. attonrtey docket no. 25791.37. 
filed on. 10/12/1999; and <16) U.S. proviskyial patent applteation no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. tiw disclosures of whteh are 

25 incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to ttie 
expanskjn oone 1225. In a preferred embodiment, the expandable ttjbular noember 
. 1235 indudes one or more engagement devtoes 1250 that are adapted to couple 
with and penetrate ttie wellbore casing 1200. In tttis manner, the expandable 

30 tubular member 1235 is optimally coupled to ttie welilxMB casing 1200. In a 
preferred embodiment, ttte engagement devices 1250 indude teetti for bMng into 
ttw surface of ttie wellbore casing 1200. 

In a prefeired embodiment, ttie expandable tubular member 1235 further 
Includes a lower sedton 1255, an intermediate section 1260, and an upper section 

35 1265. In a preferred emboditnent, ttie lower sedton 1255 Indudes tiM engagement 

55 ■ ■ 



devices 1250 in order to provide anchoring at an end portion of ttie expandattle 
tububr memtwr 1235. In a preferred eint>odiment. the wall thidmess of the lower 
and Intarmediale sections, 1255 ami 1260. an less than the wa& thMviess of the 
upper section 1265 in order to optimally facHtate the radial expansion of the lower 
5 and intormediate sections. 1255 and 1280. of the expandable tutHilar member 1 235. 
in an attemative enMiment. the lower section 1255 of the expandable tubular 
member 1235 is slotted In order to optimally fadiitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable, 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 is further 

iwovided substantially as disdosed in one or more of the fdiowing: (1) U.S. upty 
patmt application serial no. 0^/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which datmed the benefit of ttie filing date of U.S. provisional patent 
application no. 60/1 11.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. • 

15 utiiitypatentapplications^alno. 09^10,913. attorney docket no. 2S791.7.02. filed 
on 2/23/2000, which daimed ttte benefit of ttw fling diaiB of U.S. provistonal 
applicatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502^. attorney docket no. 25791.8.(», filed on 2/10/2000. which 
claimed ttw benefit of the flUng date of U.S. provistonal appik»tion no. 60/119.61 1, 

20 attorney docket no. 25791.8; (4) U.S. utility patent appHcaflon serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999,; whfeh daimed ttte benefit of 
0ie fiSng date of U.S. provistonal applteation no. 60/108.558, attorney docket no. 
25791.9, filed on 1.1/16.1998; (5) U.S. provistonal patent appiteation no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appiteaUon no. 09/523.460. attorney docket . 

25 no. 25791 .1 1 .02. fltod on 3/10/2000. which daimed ttie benefit of tile filing date of 
U.S. proviskmal application no. 60/124.042. fifed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attpmey docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed ttie benefit of the filing dates of U.S. provistonal appHcation no. 
60/121 ,841 , attorney docket no. 25791 .12. fited on 2/26/1999 and U.S. provisional 

30 application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed ttie benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attomey docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
appHcation no. 09/588.946. attomey docket no. 25791.17.02. fited on June 7,- 2000. 

35. whkdi claimed ttw benefit of ttw fRing dale of U.S. provisional patent application 
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serial no. 6W137»998» attorney docket rio. 2579117. filed on 6/7/19S9; (10) U.S. 
utility patent application no. 09/559,122, attoniey dodcet no. 25791.23.02. fiied on 
4/26/2000, Which claimed the beneftt of the flHng date 

no. 6W131.106, atlom^ docioet no. 25791.23. filed on 4/26/1999; (11) U.S. 
5 provisional application no. 60/146.203, attorn^ docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applk»tion no. 60/143,039, attorney docket no. 
25791.28, filed on 7/9^1999; (13) U.S. provisionai patent applteation serial no. 
60/162,671, attorney docket na 2579127. filed on 11/1/1999; (14) U.S. provisk>nal 
application fk). 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
10 U.S. provisional patent application no. 60/159.033, attorney docket r^o. 25791.37, 
filed on 10/12/1999; and (16) U.S. provjstonal patent applicatton no. 60/165,228. 
attorney docket no. 25791.39, fiied on 11/12/1999, the dlsck)sures of whk:h are 
incorporated herein by reference. 

The sealing mernt)ers 1240 are preferably coupled to the outer surface of the 
15 upper portton 1265 of the expandable tubular rnernber 1235. The sealing members . 
1240 are preferably adapted to engage and fluteUdy seal the interface between the 
radially expanded expandable tubular rnember 1235 and the weDbore casing .1200. 
In a prefenrt^ embodiment, the apparatus 1215 indudes a pluraRty of seaRng 
members 1240. In a preferred embodiment the seaDng mend>ers 1240 surrourKi 
20 and isolate the opening 1210. 

As illustrated In FIG. 12a, the apparatus 1215 is preferably poslttoned within 
ttie wellbore casing 1200 with the expandable tubular member 1235 posKtoned in 
opposing relatton to the opening 1210. In a prefsrred embodiment, the apparatus 
1215 Indudes a piirallty of sealing members 1240 that are poslttoned above cmd 
25 betow the opening 1210. In this manner, the radial expanston of the expandable ^ 
tubular member 1235 optimally fiuididy isolates the opening 1210. 

As illustrated In FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 Is then anchored to the welibore casing 1200 by expanding the 
f expandable expanston cone 1225 Into contact with the lower section 1255 of the 
30 expandable tubular member 1235. In a prefened embodiment, the lower section 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
. contact )tah the welibore ca^ng 1200. in a preferred embodiment, the engagement 
r devices 1250 are thereby coupled, to, and at least partially penetrate into, the 

welibore casing 1200. In this manner, the lower section 1255 of the expandiriile 
^ ' 35 tubular member 1235 is optimally coupled to thoivyeHbore' casing 1200^ 
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In an altsmative embodiment, a oompressible cement and/or epoxy is then 
ii^eeted into the annular space between the unexpanded portion of Ow li^lar 
member 1235 and the wellbore casing 1200. The dompressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 

5 radial e)q;>ansion process. In this manner, an annular structural support an^ 
seal is provMed around the tubito iTwmber 1235. 

As illustrated in FIG. 12c. the expandaUe expansion cone 1225 Is then 
axiaRy displaced by applying an axial force to the support member 1220. In a 
preened embodiment, the axial displacement of the expansion cone 1225 ra(fially 

10 e)q^nds the expandable tubular nwrnber 1235 into bitinmte contact with the vraite 

ttie wellbore casing 1200. 

As Illustrated In FIG. 12d, in a preferred embodiment, after the expand«d>le 
tubular member 1235 has been radially expanded by ttie axial displacement of the 
expimdable expansion cone 1235, the opening 121 0 in the wellbore casing i 200 is 

15 sealed off by the radially expanded tubular nwmber 1 235. In tills manner, repairs to 
flie wellbore casing 1200 are optimally provided. More generally, ttw apparatus 
1215 is mod to repair or fwm welibore casings, pipeitrws. and structural supports. 

Referring to FIQS. Ida to i3d. en alternative embodiment of an apparatus 
and mettiod for coupling en mpandable tubular member to a preexisting structure 

20 will now be described. Referring to Fig. lia, a weUbore casing 1300 is positioned 
wittiln a subterranean fomnatton 1305. The weUbore casing 1300 may be positioned 
in any orientation from ttte vertical direction to tiie horizontal direction. Theweilbore 
casing 1300 furttwr includes one or more openings 1310 ttiat may have been ttie 
result of unintentional damage to ttie wellbore casing 1300, or due to a prior 

25 perforatiori or firaduring operation perfbrmed upon ttie sumounding subtenanean 
formation 1305. As will be recogrM by persons having ordinary skill in ttie art. ttie 
openings 1310 can adversely affect ttie subsequent operation and use of ttie 
. wetbore casing 1300 unless ttiey are sealed off. 

In a pretoned embodiment, an apparatus 1315 is utilized to seal off ttie 

30 openings 1310 in ttie wellbore casing 1300. More generally, ttie apparatus 1315 is 
preferably utilized to tonn or repair wellbore casings, pipeiihes, or stnjctural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325. an expandable tubular member 1335. a heater 1340. and one 
35 ormoreseaOngmembers 1345. 
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The support member 1320 is preferably adapted to be ooupled to a sur&ce 
localion. The support member 1320 is further coupled to the mpanslon cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materiais and/br electrical current and/or communication signals from a surface 

5 location to the expansion cone 1325 and heater 1340. The support m^ber 1320 
may, for example, be conventional commefdaliy available slide wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expami the expandable 

10 tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commerdalty available expansion cones. 

In a prefenred embodiment, the expanston cone 1325 is further provided 
substantially as dischised in one or more of the foilbwing: (1) U.S. utility patent 

15 appBcation serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, whfch d^med the ben^ of the filing date of U.S. pmvistonal patent 
applk:ation no. 60/111,293; attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
uti% patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
m 2/23/2000, which daimed the benefit of the filing date of U.S. prpvblonal 

20 applk»tk>n no. 60/121,702, filed on 2/25/1999; (3) U.S. utiOty patent applicatton 
serial no. 09/502,350, attorney docket ho. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filbig date of U.S. provistonal applicatton no. 60/119.611, 
attonray docket na 25791.8; (4) U.S. utility patent applicattoh serial no. 09M40,338, 
attorney docket no. 25791 .9.02r ifi>ed on 11/15/1999, which daimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. (^523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provistonal applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates erf U.S. provisional applicatton no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09^11.941, attorney docket no. 25791.16.02. filed on 

35 2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
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6(yi21.907, attorney docket no. 25791.16. filed on 2(26/1999; (9) U.S. utility patent 
i|>plicaton no. 09/589.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
wtiich dalnned the benefit of the fiiing date of U.S. provlsionai patent appUcatkm 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999: (10) U.S. 

5 utiHty patent appHcatton na 09/559,122, attorney docket no. 257Sil.23.02. filed on 
4/26/2000. whteh dainwd the tienefit of the filing date of U.S. provisional applteaUon 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applteation, no. ^146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

10 25791.28, filed on 7/9/1999; (13) U.S. provlstonal patent applteatfon serial no. 
60/162.671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provlstonal 
application no. 60/159.039. attoniey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proNdsional patent applicatton no. ^165.228. 

15 attorney docket no; 25791.39. filed on 11/12/1999. the disctosures of whtoh are 
incorporated herein by reference. 

The expandable tubular member 1335 la remov^ly coupled to thB 
expanston cone 1325. In a prefcped embodiment, the expandable tubular member 
1335 includes one or more engagement devkSBS 1350 that are adapts to couple 

20 with and penetrate the weilbore casing 1300. In thts rnanner, the expanctable 
tubular member 1335 is optimally coupled to the weilbore castoig 1300. -In a 
preferred embodiment, the engagement devtoes 1350 include teeth fbr biting into 
the.suifaoe of the wallbbre casing 1300. 

In a prefenied embodiment, ttie expandable tidxilar member 1335 ftirther 

25 includes a tower section 1355. an intannedlate section 1360. and an upper sedton 
1365. In a prefened embodiment, the tower sedton 1355 inchides the engagement 
devices 1350 in order to pro^e anchoring at an end portion of the expandat)to 
tubular member 1335. In a prefen«d embodiment, the wall thickness of the lower 
and intermediate sections. 1355 and 1360, are less than the wall thickness of the 

30 upper section 1365 in order to optimally fadlitate the radial expanston of the lower 
and intennediate sections, 1355 and 1 360, of the expand£d>le tubular member 1 335. 

In a preferred embodiment, Vtm lower section 1 355 of the expandable tubular 
member 1335 includes one or more shape memory metal Inserts 1370. in a 
preferred embodiment, the Inserts 1370 are adapted to radially axpand the tower 

35 sedton 1355 of the expandable tubular member 1335 Into bifimate oontad with the 
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welibore casing 1300 when heated by the heater 1340. The shape nnemory metal 
inserts 1370 nray be fobricated ftom any number of conventional oommercially 
available shape noemory alloys such as^ for e)3mpie, NiTI or NiTiNOL using 
conventional fbmiing processes such as. for example, those described in U.S. 

5 Patent Nos. 5,312.152. 5^.506. and 5,718.531. the disclosures of which are 
inoDrporat^ herein by reference. In this manner, the shape memory metal inserts 
1370 preferaUy rGKliaity expand the lower sectioh 1355 of the exparKlable tubular 
menter 1335 vvhen the inserts 1370 are heated to a temperature above their 
transformation temperature using the. heater 1340. In a preferred embodiment, the 

10 transfonmation temperature of the inserts 1370 ranges from about 250^ F to 450^ F. 
In a preferred ernbodiment the material OMrnpositio^ 

expandable tubular member 1335 Is further selected to maximize the radial 
expanston of the lower sectioh 1.355 during the transformation process. 

In a prefenred ennbodirnent, the inserts 1370 are posittoned within one or 

15 mora corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. AHematively, the Inserte 1370 are comptetely 
contained within the lower section 1355 of the expandable tubutar mm 

In a prefened embodiment, the expandable tubular member 1335 is further 
provided substenttally as dbdosed in one or more of the following: (1) U S. utility 

20 patent appHcatiori serial no. 09/454.139, attorhey dodcet no. 257913;02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attomey docket no. 2S791.3, filed on 12/771998; (2) U.S. 
utility patent application sertal no. 09/510,913, attorney docket no. 25791.7.02, filed 
on. 2/23/2000, which claimed the benefit of the filing date of U.S. proyistonai 

25 appik:ation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 257918.02, filed on 2/10/2000, which 
dabned the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatipn serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional appllcatk)n no. 60/108,558, attomey docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appik:ation no. 09/523.460, attorney docket 
no. 25791.11.02. fited on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional appOcation no. 60/124.042. filed on 3/11/1999; {7) U.S. utility patent 

35 applteatkm no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
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which daimed the benefit of the filing dates of U.S. provisional application no. 
6(^121.841. attorney dodcet no. i25791.12. filed on 2/26/1999 and U.S. provisional 
appHcalion no. 60/154.047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.8. utittty application na 09^11.941, attorney dodcet no. 25791.16.02. filed on 

5 2/24/2000. which claimed the lienefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney dodcet no. 25791.16, filed on 2/26/1999; (9) U.S. utinty patent 
application no. 09/588,946. attorney dodcet no. 25791.17.02. filed (xi June 7. 2000. 
which claimed the twnefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559.122. attorney dodcet no. 25791.23.02. filed on 
4/26/2000. which claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/131.106. atlomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applteation no. 60/143.039. attorney docket nd. 

15 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisksnal 
applicatton no. 60/159.039. attorney dodcet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent cvpOcatton na 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provblonal patent applicaUorf no. 60/165.228. 

20 atlomey dodcet na 25791.39. filed on 11/12/1999. the disdosures of whteh are 
incorporated herein by reference. 

The lieater 1340 is coupled to the support menrtber 132^^ The heater 1340 
is preferably adapted to contrdHably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional themiostat control In order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control devloe in 
a conventional mannen 

The seeing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the expandable tubular member 1335. The sealing mernbers 

30 1345 are preferably adapted to engage and fluldicty seal the interface between the 
radially expanded expandable tubular .member 1335 and the wellbore casing 1300. 
In a preferred embodbnent, the apparatus 1315 includes a plurality of sealing 
members 1345. in a preferred emtKxIiment the sealing rnembers 1345 sunnound 
and isolate the opening 1310. 
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. As illustrated in FIG. 13a. the apparatus 1315 is prafecably positioned within 

Oie weilbore casing 1300 with the expandable tulnjlar member 1335 positioned in 
p opposing relation to the opening 1310. In a preferred emtKxliment,' the apparatus 

' 1315 includes a plurality of seaflng menil>ers .1345 that are positioned above and 

^ 5, below the opening 1310. In thte manner, the radial expansion of the expandable 

. tubular member 1335 optimally fluididy isolates the opening 1310. 

^ As illustrated in FIG. 13b, in a preferred emt)odlment, the expandable tubular 

' . . 

member 1335 of the apparatus 1315 is then anchored to the weilbore casing 1300 
by radially expanding tto ^serts 1370 using the heater 1340. In a preferred 
10 embodimenttheexpansionofthe inserts 1370 causes the lower section 1355^^ 
expandable tubular member 1335 to contact the weilbore casing 1300. In a 
prefened embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the weilbore casing 1300. In this manner, the lower 
r section 1355 of the expandable tubular member 1335 is optimally coupled to the 

15 wett)ore casing 1300. 
r In an alternative embodiment, a comprsssbto ceiinent and/or epoxy is then 

injected into thsi annular space between the unexpanded portion of the tubular 
^ member 1335 and the weiRxKe casing 1300. The compressibte cement and/or 

ep<»(y may then be pennnilted to at least partially cure prtor to the initiation of the 
20 radial expulsion process. In this manner, an annular structural support and fluldic 
seal is provided around the tutndar member 1335. 
^ . As Illustrated in FIG. 13c. the expansion bone 1325 is then axiaily dispteced 

by appiyinganaxialfbrce to the support rnember 1320. In a preferred embodiment, 
^ the axial displacement of the expansion cone 1 325 radially expands the expandabte 

25 tubuter rnember 1335 Into intimate contect with the walls of the weilbore casing 
1300, 

As illustrated in FIG. 13d, in a prefenred embodirrant, after the expandable 
tubular member 1335 has been completely radially epq3anded by the axial 
displacement of the expansion cone 1335. the opening 1310 in the weilbore casing 
^ 30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 

r repairs to the weilbore casing 1300 are optimally provided. More generally, the 

apparatos 1315 b used to repair or' form weilbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 14a.to 14g. an alternative embodirnent of an apparatus 
35 and nnethod for coupling ari exparkiable tubular nriember to a preexisting structure 
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will now be described. Referring to Fig, 14a. a wellbore casing 1400 is posWdned A 
within a subterranean fonration 1405. The weObore casing 1400 may be positioned 
in ariyorientErtion from the veiticai direction to the horizontal dii« Thewelltiore ^ 
casing 1400 further includes one or more opei^s 1410 that may have been the 

5 result of unintentional damage to the welibore casing 1400. or due to a prior ^ 
perforation or fracturing operation perforriied upon the sunounding subterranean 
formation 1405. As will be recognized by persons having ordinary skill in the art. the ^ 
openbtgs 1410 can adversely aSfetit the subsequent operatfon and use of the 
weilbore casing 1400 unless they oe sealed off. ■■ ' K 

10 In a preferred embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the welibore casing 1400. More generally, the apparatus 1415 is 
preferably utffi2ed to fbrni or rep^ weittxKe casings^ pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15 second support member 1425, a coupling 1430. an expandalto tubular member 

1435. an expwision cone 1440, a third support member 1445, and a padter 1450. 7 

The first support member 1420 is prefmbly adapted to be coupM^^ 
surface iocaUon. The support member 1420 is further, coupled, to the expansion 
cone 1440. The first support mernher 1420 Is preferably adapted to convey 

20 pressurized fliildic inatertals and/pr electrtcal current and/or cornmiinication Signals 
liom a surftK» |ocalion to the expansion cone 1440 and the packer 14^^ The first 
support member 1420 may, fbr example, be conventional oommerdaily avallabte «^ 
sBck wire, braided wire, coiled tubing, or drilling stock material _ ; 

The seooifuJ support member ,1425 is preferably adapted to be coupled to a >^ 

25 surface kxation. The support member 1425 Is further coupled to the coupling 1 430. 

The first support member 1425 is preferably adapted to convey pressurized fluklic ^ 
materials and/or electrical cunent and/or communicatkm signals from a surface 
k)catk)n to the coupling 1430. The second support member 1425 may, fbr example, 
be conventional commerciaily availabie slick wire, brakled wire, coiled tubing, or ! 

30 drilling stock material. ^ 
The coupling 1430 is coupled to the second support member 1425. The 
ooupliiig 1430 is further preferably removably coupled to the expandabto tubular 
member 1435,. The coupling 1430 m^ be any nuwtibr of conventtonal ''^ 
commerdaly availabie passive of actively oontrolled coupling devices such as, for 
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example, packers or slips. In a preferred embodiment, the coupHng 1430 is a 
methanical slip. 

The exparuidbie tubular member 1435 is reriwvabiy coiqsM to the pou^^ 
1430. In a . preferred embodiment, the expandable tubular meinber 1435 includes 
5 one or more engagement devices that are adapteid to couple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimaiiy coupled to the welibore casing 14(X). In a prefened embodiment, the 
engagement devices include teeth for biting into the surface of the welibore casing 
14CiO. In a prefen«d embodinwnt, the expandable tubular member 1435 further 

10 Includes one or more sealing members on the outside surfece df the ttcpandable 
tubular member 1435 in order to optima seal the interface between the 
expandable tubular men^r 1435 and the welibore casing 1400. 

in a preferred embodiment, the expandable tubidar member 1435 is further 
provided substantiaily as disclosed in one or more of the fbUowing: (1) U.S. utility 

15 patent application serial no. 09/454,138^ attorney docket no. 25781.3.02, filed on 
12^1999. which daimdd the benefit of the filing date of U.S. provislonai patent 
appHcatibn no. 60/111,293, attorney docket no. ^791.3, filed on 12^/1998; (2) U.S. 
utilily patent application serial no. 09/510,913, attorney docket no. 25791.7.02, fifed 
oh 2/23/2000, which daimisd the benefit of the filing date of U.8. provlskNMl 

20 appik»tion no. 60/121.702. filed on 2/25/1999; (3) U.S. utHHy patent applicatkm 
serial no. 09/502^350, attorney docket na 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the fUng date of U.S. provistonal applteatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 

25 the filing date of U.S. proviskMial application no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S.' provisk)nal patent applteation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791. 11!02, filed on 3/10^000, whteh claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utOity patent 

30 applteation no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/200ti, 
which daimad the benefit of the filing dates of U.S. provistenai appli(»tion no. . 
60/121,841, attomey dodcet na 25791.12. filed on 2/26/1999 and U.S. provisional 
appiteatton no. 60/154.047. attomey docket no. 25791.29. fited on 9/16/1999; (8) 
U.& utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000. whteh claimed the ben^ of the filing date of U.S. provistonal serial no. 
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6(yi21.907. attorney docket na 25791.16. filed on TmiiWdi (9) U.S. utflity patent 
applieation no. 09/588.946. attorney docket na 25791.17.02, filed on June 7. 2000, 
whteh daimed the Iwnefit of the finng data of U.S. provisional patent application 
serial no. 60^137.998. attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 

S. utilty patent appDcatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the tienefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appllcatton no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no; 60/143,039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applkatton serial no. 
60/162,671, attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appltoatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appHcatkm no. 60/159.033. attorney docket no. 25791.37. ' 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 60/165.228, 

15 attorney docket no. 25791 .39. , filed pn 11/12/19G9. tha dlsctosures of whtoh are . 
inco r porated herein tty reference. 

The expanston opna 1440 Is coupted to the first support mernl)er 1420 and 
the third support member 1445. The expmston oone 1440 Is preferat>ly aidaptod to 
nNfialiy expand the expandable tubular WBivbw 1435 when the expanston cone 

20 1440 Is axteHy displaced relative to the expandabte tubular member 1435. . 

In a prefened embodiment, the expanston cone 1440 is provkied 
substantially as dlsctosed in one or more of the fbUowing: (1) U.S. utUity patent 
appllcatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
1:^1999. whteh claimed the benefit of the filing date of U.S. provistonal patent 

25 appltoatton no. 60/1 1 1.203. attorney docket na 25791 .3. filed on 12/7/1996; (2) U.S. 
UtUity patent application serial no. 09/510,913, attorney docket no. 25791.7.02. fited 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appltoatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. fited on 2/10/2000. which 

30 claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/1 19.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket na 25791 .9.02,.fited on 11/15/1999. Which claimed the benefit of 
ttie filing date of U.S. provisioned appltoaticm no. 60/108,558, attorney docket ho. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal pateint appHcation no. 60/183,546, 

35 fited on 2/18/2000; (6) U.S. utility patent appltoation no. 09/523.460. attorney docket 
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no. 25791.11.02, (Red on 3^10/2000, which claimed the benefit of the fling date of 
U.S. provisional application no. 60/124.042. filed on 3^11/1999; (7) U;S. utility patent 
. application na 09/512.895, attorney docket no. 25791 .1ZQ2. filed on 2^24/2000. 

which claimed the benefit of the fifing dates of U.S. provisional application no. 
5 60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisbnal 
appncatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utOity appiteatton no, 09^11.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the fiHng date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

10 applteatton no. 09/588^946, attorney docket no. 25791 .17.02, filed on June 7, 2000, 
whteh claimed the benefit of the fHing date of U.S. provistonal patent applkation 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiiify patent appljcatkm no, 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal application 

IS. no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appltoatton no. 60/146,203, attorney docket no. 25791 .25, filed on 
7/29/1999; (12) U.S. provisional appHcatton no. 60/143.039. attoniey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent Appltoatton serial no. 
60/162,671. attomey docket no. 25791.27. fited oh 11/1/1999; (14) U.S. provistonal 

20 appHcatton no. 60/159,039, attomey docket no. »791.36. fitod on 10/12.1999; (IS) 
U.S. provistonal patent appltoatton no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 60/165,228, 
attomey docket no. 25791.39. fited on 11/12/1999. the disctosures of whtoh are 
incorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expanston cone 

1440 and the packer 1450. The thftd support member 1445 is preferably adapted to 
convey pressurized fluidic materials and/or electrical current and/or communtoation 
' signals from a surface tocatton to tlie packer 1450. The third support member 1445 
may, for exampte, be oonventtonat commercially avaitebie sitek wire, bratoed wire, 

30 colled tubing, or driUing stock material. 

The packer 1450 is coupted tp the third support member 1445. The packer 
1450 is .furthei' preferably adapted to conirotlably coqjied to the wellbore casing 
1400. The packer 1450 may be any number of conventional commerdiaBy availabfe 
packer devtoes. In an aiiernatlye embodiment, a bladder, slipped cage assembly or 

35 hydraulto slips nray be substituted for the ptwker 1450. 
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As niusbated in FJG. 14a. the at)paratus 1415 is pr^erably positioned witMn 
the ¥«lbore casing 1400 with the bottom of the expandat>le tubular merr^ 1435 
and the top or the wqransion <X)ne 1440 positioned proximate the op^ 

As austtated in FlG. 14b, in a preferred embodiment, the padcer 1450 is 
5 then anchored to the weiibore casing 1400. in this manner, the expansion cone 
1440 Is maintained In a substantially stiaticmary position. 

As illustrated in FIG. 14c in a preferred embodiment, the expandable tubular 
member 1435 Is then lowered towards the stationary expansion cone 1440. In a 
prefeired embodiment, as Illustrated In FIG. 14d, the tower end of the expandable 
10 tubular member 1435 Impacts the expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the waHbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the weHbore (asirig 1400. 
15 in an attemative etnbodiment, a oorhpresslbie cement and/pr epiaxy Is then 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the wenbore casing 1400. The compressible cement and/br 
eipt^ b then pemiitted to at least partially cure prior to the InMialion of the r^ 
expansion process. In this manner, ah ^ular stnidural support and fluidic seiri Is 
20 provided around the tid)Ularnwrni)er 1435. 

As iilustralad fn FIG, 14e. In a prefwred embodiment, the packer 1450 Is 
(tecoupled from the wellbore caslrig 1400. 

. As lllustrateid In FIG. 14f. In a preferred embodiment, the expansion cone 
1440 Is then axiaily displaced by applying an axial force to the first support member 
25 1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandaA)te tubular mernber 1435 into iritfanate contact 
with the walls of the wellbore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expareion cone 1440. the coupling 1430 is 
deoouided from the expandable tubular member 1430. 
30 As illustrated in FIG. 14g, in a preferred embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440. the opening 1410 In the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repaire to the weHbore casing 1400 are opHrnally provided. More generally, the 
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apparatus 1415 is used to repair or form welltK)re casings, pipelines, and structural 
supports. 

Referriog to FIGS. 15a to iSd, an alternative embodiment erf an apparatus 
for coupling an expandable tubular member to a preexisting stnicture will now be 
5 described. Referring to Rg. 15a, a wellbore casing 1500 is positioned within a 
subterranean formation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the v^iical direction to the horizontal direction. The welRx)re casing 
1500 further includes one or more openings 1510 that may have been the result of 
unlntentk>nal damage to the wellbore casing 1500, or due to a prieH* perforation or 

10 fracturing operation perfon^ied upon the surrounding subterranean fbnmation 1505. 
As will be recognized by persons haying ordinary skill In the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are seded off. 

In e preferred embodiment, an apparatus 1515 is uttHzed to seal off the 

IS openings 1510 in the weHbore casing 1500. More genenrily, the apparatus 1515 is 
preferably ulilizBd to fbrni. or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubidar meniber 1525. an expanston cone 1530, a coupling 1535, a 
20 resilient anchor 1540^ and one or more seals 1545. 

The support member 1520 b preferably adapted to be coupled to a surfece 
locatton. The support nriember 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
25 Jocation to the resilient anchor 1540. The support member 1520 may, for example, 
t>e conventional commercially available slick wire, braMed wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a preferred embodiment, the expandable tubular member 
30 15^ includes one or more engagement devices that are adapted to couple witti and 
penetrate the weilbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimaliy coupled to the wellbore casing 1500. In a prefened 

enrtxxilment, the engag(»ment devices include teeth for biting into the suriiaoe of the 

■ * 

weiB)ore casing 1500. In a preferred embodiment, the expandable tubular member 
35 1525 further includes one or more sealing members 1545 on the outside surface of 

89 



the expandable tubular memt)«r 1525^ in order to optimaHy seal the interface 
between the mpand^ tubular member 1525 arvi the weilbofB casing 1500. 

In a preferred embodiment, the mpandable tubular member 1 525 Includes a 
lower section 1550. an intennediate section 1555. and an upper section 1560. In a 

5 prefsned embodiment, the vralithiclmesses of the low«rarKJbttermedia^ 

1550 md 1555. are less than the wall thickness of ttie uppw section 1560 in order 
to optimaity fedlitate the radial expansion of the expandable tubular msn^r 1525. 
In a preferred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. in a 

10. preferred embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the exparidable tubular member 1525 in Order to optimally anchor the 
expandable tubular member 1525 to the wellbore casing 1500. 

In a prefened embodiment, the expandable tubular member 1525 is fivther 
provided substantialty as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12^1999. which claimed the benefit of the filing dale of U.S. provlstonal patent 
apptteatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appUcatlon serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U^S. provisional 

20 appHcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. piovistonal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applcafion serial no. 09/440.338. 
attorney docket ho. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

25 ttie fibtg date of U.S. provlskMial appHcation no. 60/108.558. attom^ docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applteafion no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applteatnn no. 09^23.460. attorney docket 
. no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999: (7) U.S. utiiity patent 

30 applicafion no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.iS. provisional 
appHcatkxi no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.8. utility applicafion no. 09/511.941. attorney docket no. 25791.16.02. filed on 

35 2/24/2000. whjch claimed ttw benefit of ttie filing date of U.S. provistonal serial no. 
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6(V121.907. attorney docket no. 25791.16, filed on 2/26/1999: (9) U.S. utttty patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
wttfch claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998, atbNrney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent appllcatbn no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which clabned the t>enefit of the filing date of U.S. provisional a(^icatton 
no. 60/131,106, attorney docket no. 25791,23, filed on 4/26/1999; (11) U.S. 
proviskMial application no. 60/146.203. attorney docket na 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applteation no. 60/143.039, attorney docket no. 

10 25791^. filed on 7/9/1999; (13) U.S. provisnnal patent applicatton serial no. 
60/162.671. attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional paterft appHcatton no. 60/165.228. 

15 attorney docket no. 25791.30, filed on 11/12/1999. ttte dlsctosures of which are 
inooiporated herein liy refBrenoe. . . 

The ttcpanston cone 1530 to coupled to the support member 1520 and ttte 
opivNng1535. The expanston cone 1530 is preferably adapted to FBdiaily expand 
the ttqpandable tubular member 1525 when ttw expanston qone 1530 is axially 

20 displaced reiativB to ttie expandable tid>uiar memb«^ 1525. Itie expanston cone 
1S30 may be any number of conventkmal oommerdally available expanston cones. 

In a prefened emixxlirnent, the (Kcpanston cone 1530 is provMed 
substantially as disclosed In one or more of ttie following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. ^791.3.02. filed on 

25 12/3/1999. which claimed ttie benefit of ttie filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applkatkm serial no. 09/^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applteation 

30 serial no. 09/502.350. attorney docket no, 25791.8.02. filled on 2/10/2000. which 
claimed ttie benefit of ttie filing date of U.S. provistonal applcatton no. 60/119.611. 
attorney dodcet no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. fitod cp 11/15/1999. vyhlch dafaned ttie benefit of 
ttie filing date of U.S. provisional appfiotfon no. 60/106.558. attorney dock^ no. 

35 25791 .9. filed on, 1 1/16.1998; (5) U.S. proyiskmal patent applicatton no. 60/183.546. 
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filed on 2/18/2000: (6) U.S. utWty patent application na 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, vvhlch claimed the Iwneflt of the filing date of 
U.S. provisional application no, 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docl<et no. 25791.12.02. filed on 2/24/2000. 
5 which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,641, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appiicatkMi no. 60/154.047, attorney docket ho. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appllcatkm no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, wMch Claimed the t)enefit (rf the filing date of U.S. provistonal serial no. 

10 60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appticatton no. 09^.946. atlontey docketvno. 25791.17.02. filed on June 7, 2000. 
which claimed the t>enefit of the filing date of U.S. provistonal patent appllcaUon 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appiteatton no. 09/559,1^, attorney docket no, 25791.23.02, filed on 

15 4/28ffi000, which darned the benefit of the filing date of U.S. provisional applicatkxi 
X na 60/131.106. atlomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
providcinal appBcathMi no. 60/146.203, attomey docket no. ^791.25. filed on 
7/29/1999; (12) U.S. proyiskmai applteation no. 60/143,039. atbmey docket no. 
25791.26. filed on 7/9/199^. (13) U.S. provisional patent appHcatlOn serial no. 

20 60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applcatton no. 60/150.039. attomey docket rio. ^791.36. filed on 10/12.1990; (15) 
U.8. provistonal patent appHcation no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicaUon no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999. the disctoeures of whtoh are 

25 incorporated herein by reference: 

The coupling 1535 is preferably coupled to the support member 1520. the 
expansiori cone 1530 and the reslltent anchor 1540. The coupi'mg 1535 is 
preferably adapted, to convey pressurized fluidic materials and/or eiedrical cun«nt 
and/or communication signals ftom a surface tocatton to the resilient anchor 1535. 

30 The coupling 1535 may, for example, be conventional commercially available slick 
wire, brakJed wire, coiled tubing, or drilling stock rriateriali In a prefened 
enrt»diment. the coupling 1535 is decoupled frorn the resilient anchor 1540 upon 
iniUaUng the axial displaoenient of the exparnlon cone 1 530. 

The resilient anchor 154b is preferably eouptod to the tower ssjctton 1550 of 

35 the expandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be oontroHabiy coupled to the wellbore easing 
1500. 

Referririg to R6& 16a artd 16b, in a preferred embodiinent. the resiiient 
anchor 1540 includes one or more colled resiiient members f 600 arid ooriesponding 
releasable coupling devices 1605. In a preferred embodiment, the resiBent anchor 
1540 is maintained In a compressed elastic poisitlon that is oontroliably released 
thereby causing the resilient anchor 1540 to expand In size thereby releasing the 
etesGc energy stored wimin the resiiient anchor 1540. As lllustratBd in FIG. 16b, in a 
preferred embodiment, when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the anted member 1600 is coupled to 
the lower section 1550 of ttie expandable tubular member 1525. in a prefened 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the weHbore casing 1500. 

The coiled member 1600 may be febricated frorn any number of 
conventional convneicialy available resiHent rnaterials. In a preferred embodiment, 
the colled member 1600 is fabricated from a resilient matisrial such as, for example, 
spring steel In a prefened embodiment, the ooiled nrwmber 1600.18 febrlcated 
memory metals in order to ofMmsiy provide control of sheqpes and stresses. 

In a prefened ernbodlmerit. the reteasable coupling device 1605 maintains 
the coifed member 1600 Is a coited position until the device 1605 Is refeased. The 
retoasabfe coupling device 1605 may be any number of conyeritional commerdally 
avaiiabfe refeasabte coupling devices such as, for exampto. ah exploeive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a. 
preferred embodiment the resifient anchor 1540 is positioned to apply the maximum 
nonnai force to the walls of the wellbore casing 1500 after refeasing the resiifent 
anchor 1540. 

In an alternate emlxxllment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubulao- member 1700, one or more resilient anchoring 
members 1705, one or more corresponding rigid attachments 1710, and one more 
oonesponding releasable attachments 1715. In a prefened embodiment, the 
resiiient anchoring members 1705 are maintained In oompresised elastic condition 
by the oonesponding rigid and rsteasabte attachments. 1710 and 1715. In a 
preferred embodiment, when the corresponding rsteasabte attachment 1715 te 
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released, the conasponding resilient anchoring memtMir 1705 mpands, releasing 
the stored etelie energy. itom the tubular 1^ 

As illustrated in FIG. i7a, one end of each resOieht anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surfece of the tubular member 
1700 by a conespoiKling reieasable attachment 1715. As illustrated in FIG. 17b, in 
a prefenBd emtxxliment releasing the retei^le attachment 1715 pennits the 
resiBent energy stored in the resilient anchoring member 1705 to be released 
10 thereby cai^ng the resilient anchoring merriber 1705 to swing radial^ outward from 
the tubular member 1700. 

The tubular member 1700 may be fal>ricated from any number of 
conventional mateiri^ls; 

The resilient anchoring members 1705 may be fabricated from any number 
15 cS reslOent materials. In a pieferred emtxxtirhent, the rKDient mchoring members 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional oorrmerdally available materials. In a preferred embodiment, the rigid 
20 atlachmerits 1710 are fabricated from 4140 steel In onier to optlmaiiy pro^Me high 
strength. 

The reieasable attachments 1715 may be fabricated from any number of 
conventional conrvnercially available devices such as, for example, explosive bolte. 
In another alternative emIxxJiment, as illustrated in FIGS. IBa and 18b, the 
25 resilient anchor li540 includes a tubular member 1800, one or more anchoririg 
devices 1805, one or more resilient members 1810, and one or nnore release 
devices 1815. In a prefenned embodirnent, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated In FIG. 18b, in a preferred embodiment, when the 
30 release devices 1815 are rsmoved, the anchoring devices 1805 and resilient 
members 1 81 0 are penmitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
fbr containing tiie release devices 1815 and for penmitting the anchoring devices 
1805 to pass ttirough. The tuA)ular member 180Q may be fabricated from any 
35 number of conventional , commerdally available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated «rom 4140 steel In order to 
optimally proviile high strenglh. : 

The anchoring (tevioes 1805 are housed wRhin the tubular member 1800. 
The anchoring devices 1805 an preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, ttie surface of the welibore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, nrachine tool steel, or hard faced steel. In a. preferred 
embodiment, the anchoring devices 1805 are fabricated firom macNne tool steel In 
onler to optimally provide high strength, hanJness, and fracture toughness. 

The resilient men^rs 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the ooiresponding iufichoring devices 1805. In a prefened embodiment, 
when the release devices 1815 release the ahchoring devices 1805. the reslHent 
members 1810 are prefsrebly adapted to foite the anchoring devices at toast 
partially through the corresponding openings 1820 Into oontect with, to at least 
partially penetrate, the wel>ore easir^ 15D0. 

The retease devices 1815 are positioned wItMn and coupled to the opening 
1820 in the tubular meniber 1800. The retease devices 1815 are prefteabiy adapted 
to hold the oorresponcflng anchoring device^ 1805 within the tobular member 1800 
until released by a control signal provided from a surface, or other, location. The 
retease devices 1815 may be any number of corwentionai oommerdally avaitabte 
release devices. In a preferred entiiodiment. the retease devices 1815 are pressure 
actiyated in order to optimally provide ease (?f operation. 

As illustrated in FIG. 15a. the apparatus 1515 is preferably positioned within 
the welibore casing 1500 with the expandable tobular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, In a pretend embodiment, the resilient anchor 
1540 Is then anchored to the weltt>ore casing 1500. In this manner, the lower 
secSon 1550 of the expandable tubuter member 1525 is anchored to the welibore 
casing 1500. In a preferred embocflment. the resHent dnchor 1540 is anchored by a 
control and/or etectrical power s^nal transmitted from a surface location. 

In an aRemativa embodiment, a compressibto cement and/br epoxy is then 
in.Med into the annular space between the unexpended portion of the tobuter 
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member 1525 and the. welB)ore*^ The oompredsiUe oenwit and/or 

epoxy is then permitted to at least partially cure pitor to the initiation of the radial 
expansion process. In this rrtanner, an anmjiar strudural support and fliidic seal . ^ 

provided around the tutxilar m6mt)er 1525. 

5 As DIustraled in FIG. 15c, in a preferred emt)odirnent, the expansion ^ 

1530 is then axially displaced by applying an axial force to the support member 
1520. In a prefenred embodiment, the axial displacement of the expansion cone ^ 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls oftheweltborecashg 1500.' • >^ 

10 As illustrated In FIG. 1Sd, In a prefeired embodiment after the expandable 

tubuteir member 1525 hais been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially e)q>anded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 151 5 is used to repair or fomi wellbore casings, pipelines, and structural 

supports. *1 

Referring to FIGS. 19a; 19b and 19c an alternative embodiment of an 
expandable tubular niember 1900 for use In the apparatus 1515 will now be ^ 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tijd>ular body 1905, one or more resilient panels 1910, one or more 
oonesponding er^agement members 1915, and a release member 1920. In a 
preferred embodiment, the resilient panels 1 91 0 are adapted to expand in the radial ^ 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for ^ 

25 example, a wellbore casing, an open bote wellbore section, a pipeline, ^ 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a prefenBdembodirnent, the tubular niember 1905 * ^, 
30 is an expandable casing in order to optimally provide high strength. 

The resilient partels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasdbly coupled to the release member 1920. " 
The resilient panels 1910 are prtferably adapted to house the expansion cone ^ 
1530. The resHient panels 1910 are imferably iKlapted to extend to the position 
35 ' 1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resHtent panels 1910 are coupled to the tubular memb^ 1905 by 
welding in order to op^maiiy provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional pommerdally available resiltont 
materials.. In a pfBferred embodinnent the resilient panels 1910 are febricated from 
5 spring steel in order to optinrially store elastic radially directed energy. 

The engagement members 1915 are coupled to conresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partlaHy penetrate, the weilbore casing 1 500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 Is preferably adapted to controllab^ release the resilient 
panels 1910 from their initial strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated td and/or from 

15 the release memb^ 1920. The release member 1920 may t)e any number cf 
oonventtonal cbmrnerctelly available release devices. 

Referring to RGS. 20a to 20d, an altemative embocfiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 20a. a weiibore casing 2000 Is positioned 

20 within a subtenranean fonmatibn 2005. The weilbore casing 2000 may be posiUohed 
in any orientation from the vertical direction to the horizontal direction. The weilbore 
casing 2000 further includes one or more openings 2010 that may have been VtjB 
result of unintentional damage to the weilbore casing 2000, or due to a prior 
perforation or fracturing operation perfonrned upon the surrourvding subtenranean 

25 fr)rmation 2005. As will be recognized by persons having ordinary skill in the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
weilbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 In the weilbore casing 2000. More generally, the apparatus 2015 is 

30 preferably utilized to form or repair vifellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular merhber 2025, an expansion cone 2030, a ooupHng 2035, a 
resUent anchor 2(M0, and one or more seals 12045. 
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The support nranttwr 2020 is preferaUy adal^ 
localion. The support member 2020 te fui1her (»upled to the ex^ 
The supjsort member 2020 is preferably adapted to corwey pressi^rizsd fluidic 
materids and/or eledrlcal cunent and/or convnunication signets from a surface 
5. location to the anchor 2040. The support member 2020 may. for example, be 
conventional commeidaay avaHable sick wire, braided wire, coiled tubing, or drilling 
stodc material: 

Ttie expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 

10 2025 indiideis me or more engagement devices that are adapted to couple with and 
penetrate the welibore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupted to the welibore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting into the surges of toe 
vretibore casing 2000. to a preferred embodiment the expandable tubular member 

15 2025 further indudes one or more sealing merribera 2045 on the outside surfeoe of . 
toe expandabte titouiar member 2025 in order to opUmatly seal toe toterface 
between the expandable tubular mernber 2025 and the !Meilbore casing 2000. 

In a prefarred embodiment, the expandable tubular member 2025 includes a 
lower section 2050. an totemwdiate section 2055. and an upper section 2060. in d 

20 preferred embodiment, the wall tolckn^sses of the lower and totennediate sections. 
2050 and 2055. are toss than the wal thickness of the upper seciipn 2060 to ordeir 
to optfmaly fedttate the redid e)qiansk)n of the expandable tobuiar member 2025. 
In a preferred embodiment, the sealing members 2045 are provided on the outskie 
surface of the upper sectton 2060 of tha ncpandabie tubular member 2025. In a 

25 prefsn^d embodiment, toe resHient anchor 2040 is coupled to the tower sectton 
2050 of toe ei^ndable. tobuiar member 2025 to order to optimally anchor the 
expandable tobuiar mentoer 2025 to the weitowe casing 2000. 

In a preferred embodiment, toe expandable tobutor member 2025 te further 
provMed sitostantially as disdosed In one or rnore of the following: (1) U.S. utility 

30 patent appHcatton serial no. 09/454,139. attonney docket no. 25791.3.02. fited on 
12(3/1999. which claimed toe beneflt of toe filing date of U.S. provistonal patent 
applk:ation no. 60/1 11.293. attorney docket no. 25791.3, filed on 12rr/1998: (2) U.S. 
utility patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02, fltod 
on 2/23/2000. which dalmed the benefit of toe filing date of U.S. provistonal 

35 appllcatton no. 60/121.702. fHed on 2/25/1999; (3) U.S. utility patent appHcatton • 

78 



serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing dale of U.8. provisionai application no. 60/119.611. . 
atlonwy dockel no. 25791.8; (4) U.S. utility patent applicatjbn serial no. 00/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, wNch claimed the bene/fH of 

5 the fiKng date of U.S. provistonal applicatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatkm no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed ttra t>enefit of the filing date of 
U.S. provisional applicatkm no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

10 appacation no. 09/512,895, attorney docket no. 25791,12.02. filed on 2/24/2000. 
whk:h darned ttvB boneM of the filing dates of U.S. provisk>nal applicatkm no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appHcation no. 60/154,047, attorney docket no. 25791.29. filed on. 9/16/1999; (8) 
U.S. utilNy application no. 09/511.941, attorney docket no. 25791.16.02, filed on 

15 2/24/2000, vvhichdaimedttie benefit of the filing date of U.S..provi8k)nal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appncatton no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7. 2000. 
whteh claimed ttie benefit of ttvB filing date of U.S. provistonal patent appHcatkm 
seifal no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 utflity patent appHcatipn no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, wrtikit claimed ttie beneftt of ttie filing date of U.S. proviskM^ 
no. 60/131.106. attorn^ docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatkm na 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U S; provisional applteatkm no 60/143.039. attorney docket no. 

25 ^791.26, filed on 7/9/1999; (13) U.S. proviskNiai patent applteatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appllcatipn no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent api^licatkMi no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskxial patent application no. 60/165.228, 

30 attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The expanskm cone 2030 is preferably coupled to ttie support member 2020 
and ttie coupling ^>35. The expanston cone 2030 is preferably adapted to radially 
expand ttie expandable tidHJlar member 2025 when the ejqransion cone 2030 is 

35 axially displaced relative.to ttie expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
sut)slantially as disclosed Iri onei or more. of the fbilowing: ■ (1) U.S. utHHy patent 
application serial no. 08^454,139. attorney dodcet na 25791.3.02, filed on ^ 
12/3^999, wMch claimed the benefit of the filing date of U.S. provisional patent 

5 applicatiOh no. 60/1 11.293. attorney dodcet no. 25791 .3, filed on 12/7/1996; (2) U.^ ^ 
iiti% patent apiriication serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the. benefit of the filing date of U.S. provisional ^ 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appHcatlOn 
serial no, 09/502,350, attorney docket no. i5791.8.02. filed on 2/10/200a. which ^ 

10. daimedthebenefitofthefiling dateof U.S. provisional applteation no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utOity patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of "* 
the filing date of U.S. fvoviskinal application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. piovlstonai patent application no. 60^183.546. ^ 

15 filed on 2/18/^00d;(6)US. utilitypatent applkation.no. 09^23.460. att^ 

no. 25791.11.02. filed on 3/10/2000, whk:h daimed the benefit of the filing' date bf 
U.S. provisional applicatkm ho. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appRcatkm no. 08/512.^95. attorney dodcet no. 25791.12.02, filed on 2/24/2000. 
whteh daimed the benefit of the filing dates of U.S. proviskmal applicatkm no. 

20 60/121.841. attortiey docket no. 25791.12ifitod on 2/26/1999 and U.S.provistonal ^ 
applcation no. 60/154,047, attorney docket ha 25791.29, filed on 9/16/1999; (8) 
U.S. utiMy appHoErtion no. 09/511.941. attorney docket no. 25791.16.02. filed on ^ 
2/24/2*000. which dabned the benefit of the flijing date of U.S. provisional serial no. 
60/121 .907. attorney dod(et no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 

25 application no. 09/S88,946. attorney docket no. 25791 .17.02, filed on June 7. 2000,. 
which claimed the benefit of the filing date of U.S. provisional patent appltoatk>n 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appiicatkm no. (9/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisi6ndl applicafion 

30 no. 60/131.106. atkxney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

provisk)nal application no. 60/146.203. attorney docket no. ^791.25. filed on 1 
7/29/1999; (12) U S; proviskNial. application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent appiicatton serial no. 
60/162,671 , a^ey docket no. 25791 .27, filed on 1 1/1/1999; (14) U S. provistonal 

35 appllcaltonno. 60/159.039, attorney docket no. 25791.36, fiied on 10/12.1999; (15) 
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U.S. provisional patent application no. 60/158.033, attorney dodc^ no. 25791.37, 
fled on 10/12^1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney dodcet no. 25791.39. fled on 11/12^1999. the disclosures of which are 
incorporated tterein t>y reference. 

The coupling 2035 is preferably coupled to the support memtwr 2020. the 
expansion cone 2030. and the anchor 2040. The coupling 2035 Is pr^rably 
adapted to convey pressurized fluidic materisds and/or electrical current and/or 
connnunlcatlon signals from a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventional commerciaily available slide wire, braided 
wire, coiled tubing, or drffllng stock material. In a preferred embodiment, the 
coupBng 2035 Is decoupled from the anchor 2040 upon initiating the axid 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably oouptod to the lower section 2050 of the 
expandable tubular mertiber 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be contrbllably coupled to the welibore casing 2000. 

Referring to HQS. 21a and 21b. in a prefened embodiment, ttra anchor 2040 
indudes a housing 2100. one or more spOtes 2105. and one or mors oorrespohdlng 
actuators 2110. In a preferrBd embodimer^ the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an altematlve embodiment, the 
spates 2105 are outwardly actuated by dispiadng the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by plachig 
a quantity of fluMto material onto the spikes 2105. 

The housing 2100 i$ owpM to the kiwer section 2050 of the expandable 
tubular member 2025. the spikes 2105. and the actuatore 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. In a prefened embodiment, the 
housing 2100 Is adapted to convey elecbicai. communicatnn. and/or l^raulk: 
signals from the coupling 2035 to the actuators 2110. 

The spikTO 2105 are preferably movably coupled to the housing 2100 and 
the corresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relaitve to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly In a radial direction t6engage, and at least partially penetrate, the 
welibore casing 2000, or other preexisting structure such as, for example, the 
wieilbore. Each of the spllceis 2105 further preferably indude a concave upwardly 
fBdng surface 2115. In a preferred embodiment, the placement of a qusmtity of 
fluMIc material such as. tor wampia. a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welit)ore casing 2000, or other pieexisting structure such as, for 
example, the welitxwe. Alternatively, the upward displacenient of the apparatus 
2015 causes the splices 2105 to pivot outwardly away from the housbig 2100 to 
5 engage the wellt)ore casing 2000, or other preexisting structure, such as, for 
exanvle, the vvelltx)re. 

The actuators 2110 are prsferabiy coupled to the hous^ 2100 and the 
corresponding spilces 2105. The acjtuatprs 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 suffk:ient to pivot the corresponding spiKes 

10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commerdally available actuators such as, for example, a 
spring, an electric or hydraulic vtKyix^, a hydraulic piston/cylinder. In a preferred ' 
embodiment the actuators 2100 are hydraulic pistons in order to optimally provkJe 
ease of operatk)n. In an altemattye embodiment the actuators 2110 are omitted 

15. ' and the spikes are pivotaily coupled to the housing 21 00. . 

Referring to FIGS. 22a. 22b, and 22c in an altemative embodiment, the 
anchor 2040 includes the housbig 2100, one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a prefenoed embodiment the p^l 
t»skets 2205 are outwardly extended by the corresponding actuators 2110. In an 

20 altemative embedment the petel baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upvirardly. In another alternative embodiment the 
petel baskeb 2205 are outwardly extended by placing a quantity of flukflc material 
onto the petel baskete 2205. 

Thef housing 2100 is coupled to the tower sectton 2050 of the expandabte 

25 tidxdar member 2025, the petal baskete 2205, and the actuators 2110. 

The petel faidskete 2205 are preferably movably coupled to the housing 21 00 
and the conesponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petel baskete 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at toast 

30 partially penetrate, the wellbore casing 2000, or other preexisting structure^ As 
illustrated in FIG. 22c, each of the petel bask^ 2205 further preferably indude a 
concave upwardly facing surface 2215. In a pnBfenned embodiment the ptacement 
of a quantity of fluklic matertal such as, for example, a barite plug or a flex plug, onto 
the surfeces 2215 causes the petal baskeb 2205 to pivot outwardly away from the 

35 housing 2100 to engage the wellbofe ca^ 2000, or other, preexisting stmcture. 
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Alternatively, me vw^M or the fliMic materials picwed onto tto 
sufficient to anchor the exparidatiie tubular member 2Q25. Altamallvely. the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the weNbore casiiig 2000. or other 
pieexisting structure. 

The actuators 2110 are prefer^ly coupled to the housing 2100 and the 
corresponding peta) baskets 2205. The actuators 2110 are preferably adapted to 
apfify a force to the corresponding petal baskets 2205 sufRdent to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 
an altemative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

in an alteniatiye embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustiated in FIG. 20a, the apparatus 2015 is preferabty posittoned witNn 
the welibore casing 2000 with the expandable tubular nwmber 2025 positkmed in 
opposing relatton to the opening 2010. 

As illustrated in FIG, 20b. in a preferred embodiment, the anchor 2040 is 
then anchored to the welibore casing 2000. In this manner, the lower sedkm 2050 
of the expandat4e tubular member 2025 to anchored to the welibore casing 2000 or 
the WeHbore casing. In a prefened embodiment, the anchor 2040 is anchored by a 
control and/or electrical povwer ^nal transmitted from a surface locatkwi to the 
actuators 2110 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the weHbore casing 2000 by upwardly displacing the apparatus 2015. 
In an altemative embodiment, the anchor 2040 is arahored to the welibore casing 
2000 by placing a quantity of a fluidic material such, for exampie. a barlte plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. in an 
altemative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by pladng a quantity of a fiuMic materlai such, for example, a barite phig 
or a flex plug, onto at least the lower and/or the intermediate sections. 2050 and 
2055, of the expandable tubular member 2025. ^ 

in an alternative enrrixxJiment, a compressible ceiment and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 2025 and the. welibore casing 2000. The compressible cement and/or 

epoxy is then pennitted to atleast partially cure prtor to the initiattoh of the radial 

. ■ . ■ ■' 
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expansion process. In this manner, an annuiar sfructural support and fluidic seal is 
provided around the tubular memt)er 2025. 

As illustrated in FIG. 20c, in a preferiBd emtxxiiment, the expansion cone 
2030 is then axiaily displaoed by applying an axial force to the support mentber 
5 2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wellbore casing 2000. 

As illustrated In FIG. 20d« in a preferred embodiment, after the expandable 
tubular mmiber 2025 has been completely radially e)q>anded by the axial 
10. displaoement of the expansion cone 2030» the opening 2010 in the wellbore casing 
2000 is sealed off by the radlaOy expanded tubular member 1435. In this manmr, 
repairs to the wellbofB casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casirigs, pipelines, and structural 
^ supports. 

15 Referring to FIGS. 23a to 23e, an alternative embodiment of an apparatus 

and method for ooupling an expandable, tubular member to a preexisting structure 
will now be described. Referring to Fig. 23a, a wellbore casing 2300 and an ojoen 
hole wellbore section 2305 are positioned witMn a subterrariean formation 2310^ 
The wellbore casing 2300 and the open hole wellbore section 2305 rnay be 
20' positioned in any orientation from the vertical direction 

In a prsfsned embodiment, an apparatus 2320 is utilized to form a new 
section of weilbore casing within ttie open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably uBIzed to form or repair weilbore 
casings, plpellries, or structural supports. ' 
25 The apparatus 2320 preferal>ly Includes a support member 2325, an 

expandable tubular member 2330. an expansion cone 2335, one or more upper 
seirfing members 2340, and one or more sealing rnembers 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The supportmember 2325 is furttier coupled to tt)e expansion cone 2335. 
30 The support mmf^ 2325 may, for example, be conventional oommerdally 
^ available slick wire, braided wire, dolled tubing, or drOling stock material. 

The expandable tubular rnember 2330 is removably coupled to ttie 
expanston cone 2335. In a preferred embpdimeht. ttte expandable tubular member 
2D25 further includes one or more upper and tower sealing members, 2340 and 
35 2345. on the outsMe surface of the expandable tubular memtier 2330 In order to 
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optimal^ seal the interfaioe between the expandai)le tutMJiar memlMr 2330 and the 
welltiore casing 2300 and the open hole weOtwre section 2305. 

in a preferred emtwdimerit. the expandal)le tubular member 2025 further 
includes a lower section 2350. an bitennediate section 2355. and an upper section 
2360. In a preferred embodiment, the waH thldcrtesses of the lower and 
intermediate sections, 2350 and 2355. are less than the wall thickne^ of the upper 
section 2360 in order to optimally fedlitate the radial eiqsansion of the expoidable 
tubular member 2330. In a preferred embodiment, the lower section 2350 of the 
expandaMe tubuiair member 2330 indudiss one or more slots 2365 adapted to 
pennit a (luldic sealing material to penetrate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as dtectosed in one or more of the following: (1) U.S. utility 
patent £4)plication serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1909, which claimed the benefit of the filing date of U.S. provisional patent 
application na 60/111,293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
uUlty paterit application serial no. 09/510.913. atlomey docket hO. 25791.7.02, filed 
on 2/23/2000, wMch claimed the benefit of the filing date of U.S. provietomi 
appllQation no. 60/121.702. filed on 2CS/1999: (3) U.S. utility patent applkatkin 
serial no. 09/502.350. attorney docket no. 25791.8.02, fifed on 2/10/2000. whteh 
daimed the benefit of the fifing date of U.S. provlstonal appHcation no. 60/119.611, 
attorney docket na 25791.8; (4) U.S. utility patent applkatton serlai no. 09/440,338, 
atlomey docket no. 25791.9.02. filed on 11/15/1999. whtah daimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S, provlstonal applicatioh no. 60/124,042, fifed on 3/11/1999; (7) U.S. utility patent 
applkatton no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whKh daimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. (NTivistonal 
applkatton no. 60/154.047. attorney docket no. 25791.29. fifed on 9/16/1999; (8) 
U.S. utility appllcatfen no. 09/511.941, attorney docket nO. 25791.16.02, filed on 
2/24/2000. wNch daimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907, attorney docket no. 25791.16, fifed.on 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/588.946. attorney docket no. 25791.17.02. fifed on June 7. 2000. 
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which cMimd the benefit of the filing date of U.S. provisional patent application n 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999: (10) U.S. 
- uUi^ patent appBcation na 09/550,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh dainied the iienefit of the 19ing date of U.S. provisk)nal appii 
5 no. . 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. ^ 
praviskMtal applicatk)n no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatkm no. 60/143,039, attorney docket no. j:^ 
25791.26, filed m 7/9/1999; (13) U.S. provisional patent applteation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U:S. provisionai ^ 

10 applka«onno. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisfonal patent appDcatton no. 60/159,033. attorney docket no. 25791.37; 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disdosues of whteh are 
incorporated herein l)y fi^erenoe. 

15 - The expansion cone 2335 is preferably coupled to the support memtwr 

2325. The eaqpanskih cone 2335 Is furttier preferably removably coupled to the ' ~1 
expandable tubular member 2330. The Axpanskm cone 2335 Is prefsrably adapted 
to radially expand the expandable tubular member 2330 when the expanston cone 
2335 Is axially disptaned relative to ttie expandable tubular mernber 2330. 

20 In a preferred embodiment, the expansion c6ne 2335 is provMed 

substantially as disctosed In one or more of the foUowIng: (1) U.S. utility patent 
appHcatkm serial na 09/454.139. ^attorney docket no. 25791.3.02. .filed on 
12/3/1999. yMdti daimed the benefit of the filing date of U.S. provistonal patent 
appiicafionna 60/111.293. Momeydocket no. 25791.3. filedon 12/7/1998; (2) U.S. ^ 

25 utility patent appHcatton serial no. 09/510.913. attorney docket na 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
applicatfon no. 60/121,702, fited on 2/25/1999; (3) U.S. utility patent api^icatton 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/1 1 9.61 1 . 

30 attorney docket no. 25791 .8; (4) U.S. utility potent applteation serial na 09/440.338, 
attorney docket na 25791.9.02. filed on 11/15/1999, whteh daimed the benefit of 
the filing date of U.S. provistonal application na 60/108,558. attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent appUcatlon no: 60/183.546. 
fltod on 2/18/2000: (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 

35 no. 25791.11.02. fifed on 3/10/2000. whteh claimed the benefit of the filirig data of 
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U.S. provisional applcation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
wtiich claimed the benefit of the fiRng dates of U.S. provsional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. prpvietonal 
5 ^icatkm no. 60/154.047. attomey .dock^ no. 25791.29. filed on 9/16/1999; (8) 
li.S. utility appUcatktfi no. 09^11.941. attorney docket no. 25791.16.02. filed on 
2^4/2000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney dqcket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appiicatkm no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 

10 whteh claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, ffled on 6/7/1999; (10) U.S. 
ulfflty patent applicafion no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. vtfhich claimed the benefit of the filing date of U.S. provistonai applicafion 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 proviskmai application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. pravlstonal applicatton no. 60/143,039. atlomey docket no.. 
25791.^. filed on 7/9/1999; (13) IJ.S. provistonal patent appOcatkm serial no. 
60/162,671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. proviskmai 
applcatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 

20 U.S. provtekMHil patent appUcatkm no. 60/1^.033. attorney docket na 25791.37. 
ffled on 10/12/1999; and (16) U.S. provistonal patent appltoatton na 60/1165^8. 
atlomey docket no. 25791.39, filed on 11/12/1999. the disctosures of whteh are 
incorporated herein by refeieiiqe. 

The upper sealingmember 2340 is coupled to the outside surftioe of the 

25 upper sedkx) 2360 of the expandable tubular meniber 2330. The upper sealing 
member 2340 is preferably adapted to fluMiciy seal the interface between the 
radially e)(panded upper sectton 2360 of the expandable tid>ular member 2330 and 
die wellbore casing 2300. the upper sealing member 2340 may be any number of 
conventkHUii commercially available sealing members. In a prefened embodiment. 

30 the upper sealing member 2340 Is a viton rubber in order to optimally provMe toad 
carrying and pressure sealing capacity. 

The kM«r sealing member 2345 is preferably coupled to the outskto surface 
of the upper sectton 2360 of the exparidable tubular member 2330. The tower 
sealing member 2340 Is preferably adac^ to flukHdy seal the interfeioe between 

35 the radiaily expanded upper sectton 2360 of the expandable tubular member 2330 
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and the open hole weltbbfB section 2305. The tow^ 

any number of oonrantional oommerdany available SMlingmen^ In a preferred 
embodiment, the lower seaBhg member 2345 Is viton mbber In 01^ 
provide load carrying and sealing capacity. 
5 As illustrated in FIG. 23a. the apparatus 2320 Is preferably positibned within 

the wellborn casing 2300 and the open hoje welibore section 2305 with the 
eMpandable tubular meinber 2330 positioned in overlapping relation to the vi^^ 

casing 2300. 

As illustrated in FIG. 23b, in a preferred embodiment, a quantity of a 
10 hardenabie fluidic sealing material 2365 Is then injected into the open hdle wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any nun*er of conventional commercially 
available sealing neterials sudi as, for example, cement dnd/or epoxy resin.. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slote provided in the lower section 2350 of Ihe expandaUe tubular 
member 2330. 

As Hlustrated In no. 23c, the hardenable fluidic sealing material 2365 is 
prriwably then pennitted to at feast parlially cure, in this manner, the lower section 
2350 of the expandabfe tubcriar member 2330 fe anchored to the open hote weilbore 
20 8eclion2305. 

In an altamative embodimerit, a compressible cement and/or epoxy is then 
ir^eded into the armufer space between the unexpended portion of the tubufer 
member 2330 and the wellbore casing 2300. The oompressibte cement and/or 
epo)v is then permitted to at feast partfelly cure prior to the Initiation of the radfel 
25 expansion process. In this manner, an annular structural sunxut and fluidte seal fe 
provided around the tubular member 2330. 

As ^ustrated in FIG. 23d. in a prefened embodiment, tlie expansion cone 
■ 2335 is tiien axially displaced by applying an axial force to tlie support member 
2325. In a preferred embodiment, the axial displacement of the expansicm cone 
30 i2335 radiaRy expands the expandable tubufer merrriser 2330 into intimate coiitect 
with th^ wails of the wellbore casing 2300. 

As illustrated in FIG. 23ei in a prefened embodiment, after the expandable 
tubufer nwnber 2330 has b^n completely radially expanded by the axfel 
dispfecement of the expansion corte 2335. a new sedlon of w^lbore casing te 
35 tomwd that preferably Includes the radteily expanded tulMfer member 2330 and a^ 



outer annular layer of a fliMIc sealing material. More generally, the. apparatus 2320 
is used to r«|ialr or fonm iwilborv casings, pipelines, a^ 

Referring to FIGS. 24a to 24c an aHematlve embodiment of an apparatus 
and method for ocxjpling an expandable tubular member to a preexistine structure 
will now be described. Referring to Fig. 24a, a weilbora casing 2400 and an open 
hole weNbore section 2405 are positioned within a subterranean fbnnation 2410. 
The weHbore casing 2400 and Qie open Me wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to lam a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fom or repair weUbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubulw member 2430, an expansion cone 2435, a coupling 2440. a 
packer 2445, a mass 2450, one or more upper seaHng rnembere 2455. and one or 
more sealing members 2460. 

The support member 2425 is prefsraUy adapted to be coupled to a surface 
location. The support member 2425 Is further coupled to the expansion cone 2435. 
The support member ^25 Is preferably adapted to convey electrical^ 
communication. «Kl/or hydraulic signals to and/or (mm the packer 2445. The 
support member 2425 may, for eocampie. be conventional commercidly available 
sikdc wire, braided wire, coiled tubing, or drHling stock materia 

The expandable tubular member 2430 Is removably coupled to the 
expansion cone 2435 and tiie packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefened embod^nent. the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460, on the outside surface of the' expandable tubular 
member 2430 In order to optimally seal Uie interface between the expandable 
tubular member 2430 and ti!ie wellbore casbfig 2400 and the open hole weUbore 
8ecBon2405. 

In a prefsned embodiment, the expandable tubular member 2430 further 
Includes a tower section 2465. an intennediate section 2470. and an upper section 
2430. In a preferred embodiment, tite wall tNcknesses Of the tower and 
intennediate sections. 2465 and 2470. are tess flian the waH thickness of the upper 



section 2475 in Older to optimally fad^ 

tubular member 2430. In a preferred embodiment, the loM^er sectton 2465 of the 
expandable tubidarmenter 2430 is coupled to the mass 2450 ' - 

in a prefenr€[d embodinient the exparxiable tubular m^ 
5 provided substantiaiiy as disclosed in one or mora .of the fd ^ 

The expansion cone 2435 b preferabiy coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably ^ 
coupled to the expandable tubular member 2430. The expandon cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when . 
10 the expansion cone 2435 is ffidaliy displaoed rdative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expsvtston cone 2435 Is provided 
substantially as disclosed in one or more of the following: (1) U.S. utHHy patent 
appOcation serial no. 09/454,139, attorney docKet no. 25791.3.02, filed on 

15 12/3/1999, wNch claimed the benefit of the filing date of U.S. provisional patent . 
application no. 60/11 1,293. attorney docket no; 25791.3, filed on 12/7/1998: (2) U.8.. 
utiliV patent application, serial no. 09^10.913, attorney docket no. 25791.7.02. filed 
oh 2/23/^poo, \Nhich claimed the beneAt of the fDIng date of U.S. provisional 
appBcatkin no. 60/121.702, flied on 2/25/1999; (3) U.S. 4Jtility patent applcatton 

20 serial no. iD9/502.350; attorney docket no. 25791.8.02. filed on 2/10/2000. vMdh 
claimed the benefit of the filhg date of U.S. provisional appikatlon no. 6Q/119.iS11, 
attorney docket no. 25791.8; <4) U.S. utitify patent appltoatton serial no. 09/440.338, 
attorney docket no. 25791 .9.(Q. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. pre^ional applka^ ho. 60/108.558. attorney docket no. ^ 

25 25791.9. filed on 11/16.1998; (5) U.S. provisional patent appHcatfon no. 60/183.546, 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket ^ 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provlstonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appicatioh no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 

30 which claimed the benefit of the filing dates of U.S. provlstonal eppitoation no. 

60/121,841, attorney docket no. 25791.12. fijed on 2/26/1999 and U.S. provistonal " 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the fifing date of U.S. provisional serial no. 

35 60/121.907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.8. utitity patent 
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application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
vMch claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60^137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utlBty patent appRcatkm no. 09/559.122. attorney docket no, 25791.23.02. filed on 
4/26/2000. whteh claimed the benem of the filing date of U.S. provisional appUcatkxi 
no. 60/131.108. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application ho. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provdsional applicatton no. 60/143,039. attorney docket no. 
25791.26, filed on 7/0/1999; (13) U.S. provlstonal patent applteation ser1al.no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applfeatfon na 60/159.03i9, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.8. provisional patent application no. 60/159,033, attomiey docket no. 25791.37. 
fBed on 10/12/1999; and (16) U.S. provisfonal patent application no. 60/165,228, 
attorney docket no! 25791.39, filed on 11/12/1909, ttie disclosures of which are 
iruarpoiated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expanston cone 2435. The coupling 2440 is preferably adapted to convey 
eiedrlcai, communicatton. and/or hydrauHc signals to and/or from the packer 2445. 
The coupling 2440 may be any number of conventtonal support members such as, 
for example. oommerdaHy available sHck wirei brekJed vvire, coiled tubing, or drWng 
stock material. 

The packer 2445 is coupled to ttw coupling 2440. The packer 2445 is further 
removably coupled to ttie k>wer secttoh 2465 6f the expandable welibore casing 
2430. The packer 2445 is preferably adapted to provide sufficient Mcttonalfbroe to 
support the lower s^ctton 2465 of the expettdaUe welBx)te casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional comiinerdaiiy 
availabie packers, in a prefened embodinrient. the packer 2445 is an RTTS packer 
available from Halliburton Energy Servfces In order to optimally provide multiple sets 
and releases. In an alternative embodimerit. hydraulto slips may be substituted for. 
or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower secHon 2466 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to provkJe 
a tensile toad on the tower sectton 2465 of the expandable tubular member 2430 
ttiat ranges from about 50 to 100 % of the yieM point of the upper sedkm 2475 of 
the expandiMe tubular member 2430. In this manner, vvhen ttie padwr 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudto the wpandable tiiM>ular memb^ 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 oT the expandable tubular member 2430. The upper 
5 sealing member 2455 is prtferably adapted to Riddidy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the welbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commerdaliy available sealing members. In a prefenred 
enibodiment the upper sealing member 2455 is viton nAber in order to optimally 

10 provide load carrying and pressure sealing capacity. 

The lower sealing memtier 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
searing member 2460 Is (^erebly adapted to fluididy seal the interface between 
the radiaDy expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole weilbore section 24(^. The iowpr sealing member 2460 may be 
any number of conventional commercially avail£d>le sealing members. In a prefiened 
embodiment, the lower seeing member 2460 is viton rubber in orcter to optimally 
provide lead bearing arvd sealing capacity. 

As illustrated in FIG. 24a» the apparatus 2420 is pr^erably positioned within 

20 the weilbore casing 2400 and the open hole weilbore section 2405 with the 
expandable tubular n)entf>er 2430 positioned in overlapping relation to the weilbore 
casing 2400. In a preferred embodiment, the weight of the niass 2450 is supported 
by the support member 2425, the expansion done 2435, .the coupling 2440, the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 In thb manner, the Intennedlate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a prefen^ embodiment, the packer 2445 is 
then releascxi from connection with the lower sectton 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, and the bwer and intennedlate 
sectk)ns, 2465 and 2470, of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then <^u$es the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expanston cone 
' 2435. In a preferred enibodiment during the e)drusk>n process, the p^^ 
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support member 2425 is acQusted to ensure an overlapping relation tietween the 
n^and^te tubular member 2430 and the weilbore casing 2400. 

in an altemative embodiment, a compresslbte cement and/or epoxy is 
injected into the annuldi' space, brtween the unexpended portion of the tubutar 
member 2430 and the weiibore casing 2400 before andfor during the extnisiori 
process. The compressible cement and/or epoxy is then preferably penmitied to at 
least partially cure prtor to the initiatton of the radial expansion process. In this 
manner, an annular structural support and fliddio iseal is provided around the tulMJlar 
member 2430. 

As illustrated in FIG. 24c in a prefenped embodiment; after the expandable 
tubular men^r 2430 has been comf^tely extruded (rff of the expansion cone 2435. 
a new section of weiibore casing Is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the iapparatus 2420 Is used to repair or form weiibore 
casings. pipeOnes. and stnidural supports. 

In an altomativa embodiment, the mass 2450 is positioned on top of the 
upper seclipn 2475 of the tubular member 2430. in a preferred embodiment, the 
mass 2450 is located from a thick walled tutwiar member that Is concentric with 
rwpect to the support member 2425, and also rests on top of the upper seislton 
2475 of the tubular member 2430. In this manner, whert the expansion cone 2435 
exits the tubular menttier.2430. the expansion cone will carry the nwss 2450 out of 
the wenbore 2405. 

Referring to FIGS. 25a to 25c an aHematiye embodiment of an apparatus 
and noethod for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 256, a weiibore casing 2500 and an open 
hole weiibore section 2505 are positioned within a »jbterranean formation 2510. 
The weiibore casing 2500 and the open hole weiibore section 2505 may be 
positioned in any orientation from the vertical direction to approximateiy. the 
horizontal directton. 

In a preferred embodiment, an apparatus 2520 is utilized to form a tyaw 
secSon <rf weiibore casing within the open hole weiibore section 2505. More 
generafly. the apparatus ^20 is prtferabiy utilized to form or repair weNbore 
casings, pipielnes, or stmctorai supports. 

The apparatus 2520 preferably includes a support member 25^. an 
expandabfe tubular mernber 2530, an mpanslon cone 25^. a chamber 2440. an 
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end plate 2545. one or mm upper sealing nienibere 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surfiace ' ^ 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or ^ 
firom the chamber 2540. The support member 2525 may, for example, be 
conventional commerdaDy avaHable slick wire, braided wire, coiled tubing, or driilinjg ^ 
stock material. 

The expandable tubular member 2530 is removably coupled to the ^ 

10 expansbn cone 2535. In a preferred embodiment, the expandable tubular merrd)er 
2530 further includes one or more upper and toner sealing members, 2555 and 
2560. on the outside surface of the expandable tubular member 2530 in order to 
optimally seal th^ interface between the expandable tubular member 2530 and ttte 
wellbore casing 2500 and the open hole weObore section 2505. 

ISi * In a prefbnred embodiment, the ^cpandaUe tubular rnenrriter 2530 further 

includes a kywerseclkm 2565, an intemediatesi^^ n 
^ 2530. In a prefenred embodiment, the wall thkAnesses of the kywer and 
Intermediate sedkms, 2565 and 2570, are less than the wall thickness of the upper n 
section 2575 in order to optimally tadlitato the radial expanskin of the expandable 

20 tubidar member 2530. 

In a preferred ernbodinrient^ the kywer sed^ 
member 2530 further includes the chamber 2540 iand^ ^ 

In a preferred enr4x)dinrient, the expanc^ 
provMed substantially as disclosed in one or more of the following: (1 ) U.S. utility 

25 patent application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date qf U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patont applteation serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23^000. which dalnned the benefit of the filing date of U.S. provistonai 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
daimed tiie benefit of tiie filing ddte of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent an)licatton serial lio. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 

35 the filing date of U.S. provistonal application no. 60/108^558, attomey docket no. 
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25791.9. fded on 11/16.1998; (5) U.S. provisibnal patent application na 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appUdation no. 09/523,460. attorney doci(et 
no. 25791.11.02. filed on 3/^0/2000. vyliid) claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. unity patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the t>enefit of the fiibig dates df U.S. provisional appiicatipn no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S^ provisional 
appBcatton no. 60/154.047. attorney docket no. 25791.29. flted on 9/16/1999; (6) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisk)nai serial no. 
60/121.007. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utilify patent 
appBcafion no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provlskmal patent appficatnn 
serial no. 60/137,998» attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utBty patent appHcatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2006, whkii claimed the benefit of the filing date of U.S. provisional appllcafion 
na 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applkatkm no. 60/146.203, attorney docket na 25791.25. filed on 
7/29/1999; (12) U.S. piovistonal appOcatipn no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmai patent appitoatkm serial no. 
60/182,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appncation no. 80lf159,030. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent appiieatton no. 60/159.033, attorney docket na 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent appHcafion no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1990, the disckisures of whKh are 
incorporated herein by reference. 

The expanston cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expansion cone 2535 is preferably adapted 
to radially expand the expandable tubular member 2530 when the expansion cone 
2535 Is axially^displaoed relative to the expwdable tubular member 2530. The 
expanaton cone 2535 Is further preferably adapted to convey flukiic materials to 
and/or from the chamber 2540. 

in a preferred embodiment, the expanston cone 2535 is provided 
siAstantlaHy as disctosed In one or more of the fbUowing: . (1) U.S. utility patent 
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applcation serial no. 08/454.1^. attom^ docket no. 25791.3.02, filed on 
12^3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12rr/1998: (2) U.S. 
utffity patent appilcatipn serial no. 09^1 0,913. attorney dod^ na 25791.7.02, filed 
5 on 2/23/2P00, which claimed the Iwnent of the filing dale of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent, application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
cteimed the benem of the filing date of U.S. provistonal application no. 60/1 19.61 1, 
attorney docket na 25791 .8; (4) U.S. utility patent application serial ho. 09/440.338, 

10 attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9..filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
fitod on 2/18/2000; (6) U.S. utility patent appilcatipn no. 09^23,460, attorney docket 
no. 25791.11.02, fHed on 3/10/2000, which claimed \jn» benefit of the filing date of 

15 U.S. provistonai application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

applicatibn no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. "^^ 
which dcdinefd the benefit of ti|ie hhig dates of U.S. proviskxtal application no. 
60/121.841 . attorney docket rw. 25791 .12. filed on 2/26/1999 and U.S. provistonal -| 
applicatton na 60/154.047. attorney docket na 25791.29, filed on 91/16/1999; (8) 

20 U.S. utility applteatton no. 09/511.941, attorney docket na 25791.16.02, filed on n 
2/24/2000, wMch dali^ the benefit of the filing date of U.S. pravisiorad serial no. 
60/121,907. attonwy docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcation no. 06/5818.946. attorney docket no. 25791 .17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. proMsnnal patent application ^ 

25 serial no. 60/137.998^ attorney docket no. 25791.17. fited oh 6/7/1999; (10) U.S. ' 
utill^ patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on ^ 
4/26/2000, which claimed ttie benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket ho. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskmal application no. 60/146,203. attorney docket no. 25791.25. filed on 

30 7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 

25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 1 
60/162.671. attorney docket na 25791.27. filed on 1 1/1/1999; (14) U.S. provistonai 
application no. 60/159.039. attorney docket na 25791.36. filed on 10/12,1999; (15) H 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791:37, 

35 filed onlO/1^1999; and (16) U.8. provisional patent. appHcation no. 60/165.228, n 
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attorney docket no. 25791.39, filed bh 11/12/1999. the disdoeures of wttich aie 
incorporated herein t)y reference. 

The chaml)er 2540 is defined l>y the interior portion of the lower sectibn 256 
of the expandable tutnilar memiMr 2530 below the «(pansion cone 2535 and above 
the end plate 2545. The chamber 2540 Is preferably adapted to contah a quantity 
of a fluidic materials having a higher density tinn the fluidic materials outside of the 
expandable tubular nnember 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfeoe 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the weilbcre casing 2500. The upper seaRng member 2555 may be any 
number of conventional commerdaiiy available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is vitoh rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealhg member 2560 is preferably coupled to the outside surfene 
of the upper section 2575 of the expandable tubular member 2530. The lower 
seeing member 2560 is preferably adapted to flukJIciy seal the interface between 
the radiaBy expanded upper section 2575 of the expandable tubular member 2530 
iand the open hole welibore section 2505. The lower sealing member 2560 may be 
any number dfoonvmtionalcornmerdally available sealing membere: tnaprefaned 
ernbodiment, the lower seaOng member 2560 is vRon rubtwr in order to optimaOy 
provide load canying and pressure sealirig capacity. 

As illustrated in FIQ. 25a. the apparatus 2520 Is prefsrably positioned within 
the wdlbore casing 2500 and the open hole weilbore section 2505 with the 
expamteble tubular member 2530 positioned in ov«1appjng relation to the weilbore 
casing 2500. 

As illustrated in FIQ. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of ttie' fluidic material within the region 2585 outside 
of the expandable tubular memter 2530 Is iriiected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585, due to the differehoes in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a prefsned embodhniBnt. during the 
extraslon process, the position of the support member 2525 Is adjusted to ensure an 
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overlapptng relation between the extendable tubidar member ^30 and the wellbora 

casing 2500. in a preferred embodiment the quantity of the fluidto material 2580 

initially injected into the chaml)erK40 is 8U ' -n 

chamber 2540 increases during the extrusion process. In this manner, high 

5 pressure pumping equipment is ^pteaily not required, or the need for it is at least ^ 
minimized. Rather/ in an exemplary embodln^ent, a column of the fluidic nnaterial 
2580 is nftaintained within the support member 2S2S. \ ^ 

In an aHemative embodimerit, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular ^ 

10 menriber 2530 and the wiellbore casing 2;500 before and/or during the extn^ion 
process. The compressible cement and/or epoxy is then preferably pemnitt^ to at 
least partially cure prior to the initiation of the radial expansion process. In this H 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530, . 

15 As illustrated in FIG. 25c, in a preferred embodiment after the expandable .. 

tubular member 2530 has been completely extruded off of the exp^u^n cone 2535. ^ 
a new section of wedbore casing is formed that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 Is used to repair or fomi wellbore 

20 casir^s. pipelines, and structural supports. 

Refoning to FIGS. 26a to 26c. arf altemative embodiment of an apparatus 
and method fbr coupling an expandable tubular member to a preexisting structure ^ 
will now be described. Referring to Fig. 26a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean fbnmtion 2610* ^. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to fi«)proximately the 
horizontal direction. 

In a preferred enribodtment an apparatus 2620 is utilized to form a rww 
section of wellbore casing within the open hole wellbore section 2605. More 
30 generally, the apparatus 2620 is preferably utilized to fomi or repair wellbore 

casings, pipelines, or structunal supports. H 

The apparatus 2820 preferably indudes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635. a slip joint 2640. an 
end plate 2545. a chamber 2650. one cm* more sHp memlaers 2655. one or more 
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sealing members 2670. one or more upper sealing members 2875, and one or more 
lower sealing members 2680. 

The support member 2625 is preferably adatrted to be coupled to a surbce 
location. The support member 2625 is further coupled to the vxftanOon cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chantber 2640. The support, member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drflOng 
stoci( material. 

The expandable tAM\ar member 2630 is removably coupled to the 
expansion cone 2635. In a prefenred embodiment, the expandable tubular member 
2630 furttier includes one or rrJore upper and lower sealing members, 2675 and 
2880. on the outside surface of the expandable tubular member 2630 In order to 
optimally seal the interfece between the expandable tubular member 2630 and the 
welibore casing 2600 and the open hole welibore ^on 2605. 

Ih a prefisrrBd eiiMlment. the expandable tubidar member 2630 further 
includes a lower secUon 2685, an intermediate section 2690. and an upper section 
2695. In a prefBrred embodiment the waH thidtfiesses of the lower and 
inlemnediato sections. 2685 and 2690, are less than the wall thickness of the upper, 
section 2695 In order to optimaily fadfilate the radial expanslori of the expwKlable 
tubular member 2630, 

In a preferred ernbodirnent, the lower sectton 2685 of the expandabte 
membM' 2630 houses the sOp Joint 2640. the end plate 2845. the ^ 
sealing members 2670. In a prefenred embodiment, the interior portion of the lower 
section 2685 of the expandable tubular member ^30 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a prefenred 
embodiment, the kWer section 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS.1ato25c. 

In a preferrsd embodiment, the expandable tubular member 2630 is further 
provided substentially as disclosed in one or nrtore of the foliowing: (1) U.S. utility 
patent application sertel r». 09/454,139. attorney dodiet no. 25791.3.02, filed on 
12/3/1999, which dalrned the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. fited on 12/7/1998; (2) U.S. 
utility patent applicalion sertel no. 09/510.913, attorney docket no. 25791.7.02. fifed 
on 2/23/2000. wtfifeh claimed the benefit of the fUng date, of U.S. provistoncd 
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application ho. 60/121,702. fBed on 2/25/1999; (3) U.8. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
daimed the beneRt of the fiUng date of U.Sf. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applkatkm serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which dajmed the benefit of 
the filing date of U.S. provisional appllcatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent application no. 60/183.546. 
filed on 2/18/2000j (6) U.S. utility patent appMcatton no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh daimed the t)enefit df the filing date of 
U.S. piovistonal appHcatkin no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appBcatkxi no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whk:h clainwd the benem of the filing dates of U.S. provistonal applicatton no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appDcation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applkatkm na 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, wtdch dairned the ttmeflt of the filing data of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. uUIHy patent 
appitoatton no. 09/588.948. attorney docket no; 25791.17.02, fited on June 7. 2000, 
which daimed the t>enefit of the filing date of U.S. provistonai patent appltoatiw) 
serial no. 60/137.998. atlomey docket na 25791.17, fited on 6/7/1999; (10) U.S. 
utnity patent appitoatton no. 09/559,122. atlomey docket na 25791.23.02. filed on 
4/26/2000. whtoh daimed the iMnefit of the filing date of U.S. ,provi8toinal appitoatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999: (11) U.S. 
provisional applicatton no. 60/146.203,, attorney docket no. 25791.^. flted on 
7/28/1999; (12) U.S. provistonal applicatton na 60/143.039, attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent application serial na 
60/162.671. attorney docket no. 25791.27, filed oh 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent appltoatkm no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket na 25791.39, fited on 11/12/1999, ttie disdosures of whtoh are 
incorporated herein by reference. 

The expanston cone 2635 to preferably coupled to tt»e support member 2625 
arid ttie sHp joint 2640. The expansion cone 2635 to further preferably removably 
coupled to ttie expandabte tubular member 2630. The expanston Cbne 2635 b 
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praferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 Is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2B3S is ftirther preferably adapted to convey 
fluldic materials to and/or from the chanrriter 2650. 

5 In a pr^erred embodiment, the, expansion cone 2635 is further provided 

substantia^ as disclosed in one or more of the following: (1) U.S. utBity patent 
application serial no. 09/454,139t attorney docket no. 25791.3.02, filed on 
12^1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111^3, attorney docket no. 25791.3, filed on 12^/1998; (2) U.S. 

10 utility patent applicatton serial no. 09/51 0»913t attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 257918.02. filed on 2/10/2000, whtoh 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 

15 attorney docket no. 25791 .8; (4) U.S. utility patent application seriaf no. 09/440.338. 
attorney docket no. 25791.9.02. fited on 11/15/1Q99. which dainied the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558. attorney docket na 
25791.9, fited on 11/16.1998; (5) U:S. provtetonal patent applteatton no. 60/183.546. 
fited on 2/18^000: (6) U.S. uHlity patent applk»tton no. 00/523.460, attorney docket 

20 no. 25791.11.02. filed on 3/100000. which cteimed the benefit of ttie filing date of 
U.S. provistonal applteation no. 60/124.042. fited on 3/11/1999; (7) U.S. utility pate^ 
dpptteation no. 09/512.885, attorney docket na 25791.12.02. fRed on 2/24/2000, 
whteh daimed flie benefit of ttie filing dates of U.S. provistonal applicatton no. 
60/121.841, attorney docket no. 25791.12, fited on 2/26/1999 and U.S. provistonal 

25 application no. 60/154,047. attorney docket no. 25791.29, filed oh 9/16/1999; (8) 
U.S. utility applicatton no. 09/511^941. attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attomey docket rio. 25791.17.02. filed on June 7. 2000, 

30 which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attomey docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, whteh cteimed ttie benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106. attomey docket no. 25791.23. fited on 4/26/1999; (11) U.S. 

35 provistonal applicatton no. 60/146.203. atton)ey docket, no. 25791.25, filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. prgvistohal patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
5 U.S. provisk)nal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The slip Joint ^40 is coupled to the expanston cone 2635 and the end plate 
10 2645, The slip Joint 2640 is preferably adapted to pennit the end plate 2645 to be 
, axially displaced relative to the expansk>n cone 2635. In this manner, the size of the 
chiaimber 2650 is variable. The slip Joint 2640 may be any number of conventional 
commercially available slip Joints modified in acconlance with the teacMngs of the 
present disclosure. 

15 The slip joint 2640 preferably includes an upper meimber :^0a, a reslBent . 

member ^Ob. and a tower member 2640c. The upper member 2640a is ooupl^. 
to the expanston cone 2635 and the resilient member 2640b. The upper merhber 
2640a is ifKivabiy coi4>led to the tower nnenrrt^ The upper member 2640a 
preferably Includes one or more fluM passages 2640aa that pemnit the passage of 

20 fluUic materials. The kiweriimnber 2640b is coupled to the end p^ 

resilient member 2640b! The tower member 2640b is ntovably coupled to the upper 
member 2640a. The tower rhember 2640b preferably includes one or more fluid 
passages 264dba that piermit the p»sage of fluklic materials. The resilient member 
2640c Is coupled between the upper and tower members, 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, the slips 2655. and th^ 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the intertor of the tower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 is further adapted to define, In combinatton with the 
expandable tubular member 2630. and the expanston cone 2635. the chaml)er 
2650. 

The chamber 2650 is defirmd by the intertor portion of ttie lower section 2685 
of the expandable tubular member 2630 bekiw the expanston cone 2635 and above 
35 tt)e end plate 2645. In a preferred en^lment. the pressurization of the chamber 



2650 causes the expansion oohe 2635 to be axially displaqed and thereby radially 
expand the expandable tubular member 2630. The chanriber 2650 is prererably 
adapted to move upwardly within the i»xpandable tubular member 2630 as the 
expansion cone 2635 and end plate. 2645 are axiaily displaced within the 
5 expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2845 to be displaced in the upward axial 
direction; but prevent axial displaoement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by Injecting fluidic 

10 materials into the chamber 2650. Because the end plate 2645 is mainteined in a 
substantially stetionary position, relative to the expehdabte tubular member 2630, 
during the injection of pressurized fluidic materials into the chamber 2650, the 
pressurtzation of the chamt)er 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip ^iht 2640 is fully extended, the slip 

15 joint 2640 then dispteoes the md plate 2645 in the upward jaxial direction. In a 
prefenred embodiment when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressurizatton force within the chamber i2650, 
the end plate 2645 is dispteoed bi the upward axial direcH^ 

The seabig members 2670 are coupled to the end plate 2645. The sealing 

20 members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular me.mber 2630. In this manner, the charnber 2650 is optlmially 
pressurized during opmsition of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member ^30. The upper 

25 sealing member 2675 is preferably adapted to fluidlcly seal the interfece between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper seating member 2675 may be any 
nund}er of conventional commercially availaUe sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton mbber in order to optimally 

30 provide load carrying arid pressure sealing capacity. 

The lower sealing member 2680 Is preferably coupled to the outeide surface 
of the upper section 2605 of the expandaUe tobular meniber 2630. The lower 
seaKng member 2680 Is preferably adapted to fluidlcly seal the Interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 

35 and the open hole wellbore sedton 2605. The lower sealing rnember 2680 may be 
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anymimbercrfoonvenUonaloommerdaDyavailab^ In a prefBrred 

embodimeiYt. the lower sealing nwrt)er 2680 Is vtton nibber in order to optimally 
provide load canrying and preseura sesdihg 

As mustrated in PlG. 26a, the apparatus 2620 is preferab^ positioned withbri 
5 the wellbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tutHilar member 2630 positioned In overlapping relation to the welbore 
casing 2600. In a preferred embodiment the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore sectbn 2605 using 
one or more of the apparatus and methods described^bove with reference to FIGS. 
10 1ato25a 

As illustrated in FIG^ 26b, the radial expansion of the expandable tubular 
membM* 2630 is then initiated by: (1) applying an upward axial force to the 
exiMinsion cone 2635; arvl/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material Into the chamber 2650. 

15 In a prefsnred embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upward axial force to the expansion cone 2635. In a 
praferred embodimmt. once the sUp Joint 2640 is fully extended, the end plate 2645 
is then axially dispiaped in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. In a prelsnred embodimeht, the chamber 2650 is 

20 pressurized when the fricttonal forces exceed a predetennined value, in this 
manner, tha axial displaoement of the expansion cone 2635 is provided by applying 
an axial force that is selectivety supplemented pres^ 

In an . alternative embodiment, a compressible cement and/or epo)^ Is 
injected Into the annular spme between the immpanded portion of the tubular 

25 member 2630 and the vi/ellbore casing 2600 tiefbre and/or during the extnision 
process. The oonqxnessible cement and/or epbxy is then preferably pennitted to at 
least partially cure prior to the initiation of the radial expan^on process. In this 
manner, an annular structural support end fiuidto seal is provided around the tubular 
member2630. 

30 As illustrated in FIG. 26c, In a preferred erhbodlment, after the expandable 

tubu^ member 2630 has been completely extruded off of the expansim cone 2635. 
a new section of wellbore casing Is formed that preferably includes the radially 
expanded tubular, rriember 2630 and an outer annular layer of a fluidic sealing 
materiaL Mora generally, the apparatus 2620 Is used to repair or fbnm wellbore 

35 casings, pipelines, end structural supports. 
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Referring initialy to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular merfiber to a preexisttng strudure indudes the steps of. (1) 
coupling the expandable tubidar niember to the preexisting structiffe by axially 
displadng an expanskMl cone; and (2) radially expanding the expandable tubular by 
5 applying dired radiai pressure. 

In a preferred embodiment, as illustrated in FIG. 28, In step 2705, an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean fmnation 2815. In a preferred embodiment, the 
wellbore casing 2810 further indudes an outer annular layer 2820 of a fluidic sealing 

10 material such as, for example, cement. TTie expandabte tubular member 2805 may 
be coupled to the preexisting welibore casing 2810 using any number of 
conventional comrnerdally avallabfe methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
ttiroogh a tubuter member, or pushing an expansion cone through a tubu^^ 

15 using a pressurized fluidic material. In a preferred embodiment, the expandabte 
tubular member 2805 is coupled to the preexisang stmdiro 28t0 using one w more 
of the apparatus and methods disclosed iri the following: (1) U.S. utility patent 
appficaUon serial no. 09^454t139, aitomey dodcet rio. 25791.3.02, filed on 
12/3A1999. which daimed the benefit of the filing date of U.S. provisiongi patent 

20 appBcaOon no. 60/11 1,293, attorney dod^et no. 25791.3, filed on 12/7/1998; (2) U.S. 
utitity patent i«>plicaflon serial no. 09^10,913, attorney docket no. 25791.7.02, filed 
on. 2/23/2000, which daimed the benefit of tiie filing date of U.S. provisional 
application no. 6Q/121J02. fited on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 2579i :8.02, fited on 2/10/2000. whteh 

25 daimed ttie benefit of ttie filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appfication serial no. OS/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which dalrrod ttie benefit of 
ttie filing date of U.S. provisional applteation no. 60/108,558, attorney docket no. 
25791.9. fited on 1 1/16.1998; (5) U.S. provlstonal patent application no. 60/183.546, 

30 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed ttie benefit of ttte filing date of 
U.S. provlstonal applk:ation no. 60/124,042, fited on 3/11/1999; (7) U S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2^4/2000, 
wMch daimed the benefit of the flDhg dates of U.S. provlstonal applteation no. 

35 60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
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application na 60/154.047. attorney docket no. 25791^. filed on 8/16/1999; (8) 
U.S. utility appiicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which datafied the benefit of the filing date of U.S. provtetonal serial no. 
60/121,907. attorney docket ria 25791.16. filed on 2/26/1999; (9) U.S. utHlty patent 
5 application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
viMch dainned the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket no. »791.17, fited on 6/7/1999; (10) U.S. 
utility patent applicatnn no. 09/559,122, attorney docket no. 25791.23.02. filed on . 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional applicatton 

10 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appitoation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonai patent appltoatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

IS appGcatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent applicatton no. 6Q/1S9.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U:S. provistonai patent applicatton no. 60/165.228. 
attorney docket no. 25791.39. fitod on 11/1^1999. the disctosure» of whteh are 
tooorporaied hereto by reference. In a preterred embodirnent. the arhount of radial 

20 . expanston proved In etep^ 105 ranges from about 5% to 20%. 

In a prefsned embodiment, es Utostrated In FIG. 29. in stop 2710. at least a 
portton of the expandable tubular mentoer 2805 is further radially expanded by using 
a ladid expanston tool 2905 to apply direct radtol pressure to the ei^andabte 
tobular member 2805. The redial expanston tool 2905 may be any number of 

25 corrventtonal radial expanston tools suiteble for applytog dirsct radial pressure to a 
tubular member, in a preferred embodiment, the redial expansioh tool 2905 is 
provMed substentially as disctosed on one or more of the folknying U.S. Patente: 
5.014.779 and 5.083.608. the disctosures of whtoh are incorporated herein by 
reference, in a preferred embodiment, the amount of radial expansion of the 

30 expandable tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contect pressures generated by tiie radial 
expansion tool 2905 in step 2710 range from about 5,000 to 140,000 psi. to order to 
I optimally plasticaiiy deform the expandabte tobular member 205 to the final desired 
geometry. 



106 



In a preferred embodirhent, the radial expansion provided in step 2705 is 
Ibntted to the portion of the expandable tubular member 2805 that overlaps .with the 
preexisting welibore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
5 2805 that overlaps with the preexisting weilbore casing 281 0 are optimally provided. 

In an alternative enrtbodlment. the radial expansion In step 27(^ radially 
expands the expandable tidxjlar member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing weilbore casing 2810. 
in this manner, a mono-diameter weilbore casing is optimaily provided. 

10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1 ) a relatively quick method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure nr)ethod for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to form or 
repair weilbore casings^ pipelines, or stmctural supports. 

15 The method 2700 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular Is 
initidly coupled to tiie preexisting stnjdure by axiaily displacing an expansion cone 
within the. expanctaUe tubular miember. the expandable tubular member is then 
furftier radially expanded by applying a radial force to tiie expandable tubular. The 

20 apparatus and nrtethod have wide application to the fonration and repair of weilbore 
casings, pipelines, and stmctural supports. The apiparatus and mettiod provide an 
eRMent arK) reliable method for fcxming and repairing welitx)re casings, pipelines, 
and structured supports. In a preferred implementation, the initial radial expansion of 
ttie expandable tubular member by axiaHy displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and ttie subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this nianner, the desired final geontetry of ttie 
radially expanded tubular member is optimally achieved in a time efficient and 
reliable manner. This metiuxi and apparatus is particularly useful in optimally 

30 creating profiles and seal geometries for liner tops and for connections between 
jointed tubulars. 

A mettiod of coupling an expandable tubular member to a preexisting 
structure has been described that indiides positioning the tubular member and an 
expansion cone within the pre(B}dsting structure, anchoring ttie tubular member to 
35 ttie preexisting structure, axiaily displacing the expansion cone relative to the tubular 
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meniMr by pulling the laxpan^ cone through the tubular member, and lubricating 
the taterfaoe between the expansion owe and the tubular mem^ In apiefened 
embodiment, hjbrlcallng the Interfaoe between the expansion cone and the tubular 
men«)er includes: liijeding a lubricating fluM into the tranin^ 

5 between the expwudon cone and the tubular member; in a preferred embodiment, 
the lubricating fluid has a vlsoosi^ ranging from about 1 to 10.0^ In a 

preferred embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefened embodiment, the injecfing includes: 
injecting lubricating fluM into the area around the axial midpoint of a first tapered end 

10. of the expansion cone, in a prefenred embodiment, the injecting includes: injecBng 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the iryecting includes: Ejecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: Injecting lubricating fluid into an interior of the expansion cone. In a 

IS preferred embodiment, the injecting indudes: injecting lubricating fluid through an 
outer surface of the expansion cione. ' In a prefened ernbodiment. the injectfng 
indudes: irijeding the lubricating fluid into a plurality of discrete locations atong the 
tiaHng edge portion. bi a preferred embodirhent. the lubricating thid Includes 
drilBng mud. In a prefened embodiment, the lubricating fluid further indudes: 

20 ToniTrim III, EP MudHb. and DrillN-Slid. irt a prefened embodiment, the lubricating 
fluid Includes TorqTrim III. EP Mudiib, and Drill-N-Slid, In a preferred en4)od|menl. 
the inteifece between the expand cone and the tubular member Includes: coating 
the Interior surfece of 4he tubular member with a lubricant In a preferred 
embodiment, lubricaflng the iniertace between the exinnslon cone arid the ^ 

25 nramberlndudee: coating the inferior surface of the tubular mernber with a first par^ 
of a lubricant, and . applying a second part of the lubricant to the Interior surface of 
the tubular memtwr. In a preferred embodiment, the lubricant comprises a metallic 
. soap. In a prefened embodiment, the lubricant is selected from the group consisting 
of C-Lube-10, C-PHOS-58-M, and C-PHOS^8-R. In a preferred embodirrient. the 

30 lubricant pro\Mes a sliding friction coeffldent of less than about 0.20. In a preferred 
embodiment, tiie lubricant is chemlcally bonded to ttie interior surfeoes of the tubular 
merrd)ers. in a preferred embodbiwnt. ttie lubricant is mechanicatly bonded to the 
interior surfiaceis of the tubular members. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surfece of tiie tubular members. In a preferred 
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embodiment, thd lubricani includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisillcate and polyethylenepolyamine. 

A method of oouplbig a tubular member to a preexisting stnicture has also 
. been described that includes positioning the tubular member and an expansion cone 
5 within the preexisting structure, mchorihg the tubular member to the preexisting 
stnicture, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone ttirough the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness that varies less 
than ^ut 8 %, a hoop yield strength tluit varies less than about 10 %, 

10 imperfections of less than about 8 % of the wall thickness, no faBure for radteil 
expanstons of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting stnicture has also 
been described that includes Injecting a lubricatirig fluid Into the preexisting 

15 structure, pMitioning the tubular member and an expansion cone within the 
preexisting structure, anchbrthg the tubular member to the preexisting strucfture, and 
axially displacing the expanston cone relative to the tubular member by pulling the 
expmsion cone through the tutnilar member, iri a preferred embodiment, the 
lubrtoating fluM Includes: BARO-LUB GOLD^EAL^ brand drilHng mud lubricant 

20 A method tif coupling an expandable tubular member to a preexisHng 

stnjdure has also been described that includes positioning the expandabte tubular 
member and an mpansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axiaBy displacing the expansion cone relative to the expandable tubular member by 

25 pulling the expanston cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular nrtember includes: a first tubular member, a 
second tubular member, and a threaded conhectton for coupling the first tubular' 
member to the second tubular member. In a prefenned embodiment, the threaded 
connection includes: one or more sealing members for sealing the Interface between 

30 the first and second tubular members. In a prefened embodiment, the threaded 
connection comprises a pin and box threaded connection. In a prefen^ 
embodiment, the sealing members are posittoned adjacent to an arid portion of the 
' threaded connection, in a preferred enfdxKiiment. one of the sealing members is 
posittoned adjacent to an end portion of thb threaded conhedton; and wlier^n 

35 another one of the sealing miembers is not posittoned adjacent to an end portion of 
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the threaded connection. In a prefened embodiment, a plurality of the sealing 
menters are positioned adjacent to an end portion of the thread^ 

A method of coupling an expandal)ie tutHilar nrnn^ to a preexisting 
stnKlure has also t)een described thiat inpiudes positioning the expandable tubular 

5 member and an expansion cone iwithin the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axlally displacing the expansion done relative to the e)9>andable tubular member by 
pulling the expansion cone through the expandable tubular member. Inaprefenred 
embodiment the expandable tubular memb^ includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions df tt^e tubular members with a sealant coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment the sealant is selected from the group consisting of epoxi^, 
tiienncmetUhg sealing compounds, curable sealing compounds, and sealing 

15 compounds having polymerizable materials. In a preferred embodbhent the method 
furttier includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a prefened embodiment the sealant is 

20 resistant to convmtionjri weiltKTO fluidic materi^^ In a prefened embodiment the 
material properties of the sealant are substantially stable for temperatures raiiglng 
from about 0 to 450 In a preferred emb9<fiment the method further includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
tiie ttireaded portions of the tubular members witti ttie sealant In a preferred 

25 embodtmei^ thB primer includes a curing catalyst In a prefened embodiment ti^ 
primer is applied to the tlveaded portion of one of tiie tubular members and the 
sealant is applied to the ttireaded portion of the other one of ttie tubular members. 
In a preferred embodiment, the primer includes a curing catalyst 

A method of coupling a tubular member to a preexisting structure has also 

30 been descnl)ed that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring ttie tubular nriember to ttie preexisting 
structure, and axially displacing the expansion cone relative to tifte tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment tt>e tubular member Includes; a pair of rings for engaging ttie 
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preexisting structure* md a sealing element posHioned betmen the rings for sealing 
the interface between the tubular meniber and the preexisting structure. 

A method of coupling a tubular member to a preeydsting structure has also 
been described that Includes posiUoning the expandable tubular member and an 

5 expansion cone within the prs^thg structure, anchoring the expandable tubular 
member to the preexisting stnicture. and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubutar member. In a preferred embodiment, the tubular member 
includes one or more stots. In a preferred embodiment, the slots are provided at a 

10 preexpanded portion of the tubular merrtber. In a preferred embodiment the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes pbsitiOTing the expandable tubular n^ember and an 
expansion cone within the preexisting structure, anchoring the expandable tubiriar 

IS member to the preexisthg structure, and a)dally (Hsplacing the expansion cone 
relative* to the expandable tidtajlar member by. pulling the expansion cone through 
the expandable tiibujar member. In a preferred embodiment, the tubular menf)ber 
includes: a first prempanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

20 portion coupled to the intermediate portion. 

A method of coupling a tubular menri)er to a preexisting structure has also 
been descn'bed that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axialiy displacing the expansion cone 

25 relative to the expairulabie tubular member by pulling the expansion cone through 
the expandable tubular memt)er by applying an axial force to the expansion cone. 
The axial force preferably includes a substanUaliy constant axial force, and an 
Increased axial force. In a prefenned embodiment, the increased axial force is 
provided on a periodic basis. Iri a prefened embodiment, the increased axial force 

30 is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular nriember and an 
35 within tiie preexisting structure, anchoring tlie* tubular member to the preexisting 
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structure, and axtedly displacing tlia idxpansion cone relative to the expandable 
tutnilar nieml)er by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
inieding a pressurized fhiidie material into contact with the expansion cone. 
5 A iriethbd of coupling a tubular member to a preexisting stru^ 

been described that Includes positioning the tubular member and an expansion cone 
within the preexisfing structure, smchoring the tubular member to the preexisting 
stnjcture, axially displacing the expanston cone relative to the tubular member by 
pulling the expansion cone through the expandable tubitfar member, and injecting a 
10 curable, fluidic sealing notorial between the tubular member and the preexisting 
structure prior to axiaily displacing the expan»on cone. 

A method of coupling a tubujar member to a preexisting stoicture has also 
been described that includes positioning the tubular mender and an expansion cone 
within the preexisting structure, anchCHing the tubular member to the preexisting 
15 stnjcture by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling a tul>ular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expanston cone 
20 within the preexisting structiro. anchoring the tubular member to the preexisting 
stnicture by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulBhg the expanston cone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting. 
25 stnjcture has also been described that Includes positioning the expandable tubular 
.member, an expanston cone, and an anchoring device within the preexisting 
stnxftire. petitioning the anchoring device above tile expansion cone, anchoring the 
expandable tubular member to the preexTsting stmcture using the anchoring device, 
and axially displacing the expanston cone. 
30 . A method of coupling an expandable tubular member to a preexisting 

structure has also been descnl)ed ttiat includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting stmcture, and axially displacing tile expanston cone 
rslattve to the tubular membier. 
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A method of coupling an expmdable tubular to a preexisting stnictura has 
also been described that indiidQis fixing the ppsRion of an expansion cone writMn the 
preexisting stniclure, driving the expandsA)le tubular member onto'tf^ expansion 
cone in a first directton. and axiatly displacing the expansion cone in a second 
5 direction relative to the expandable tubular member. In a preferred embodiment the 
first and second directions are different 

A nriethod of coupling an expandable tubular member to a preexisting 
structure has also been described that includes pladng the expandable tubular, an 
expansion cone, and a resHient anchor within the preexisting stnjcture, releasing the 
10 resnent anchor, and axially displacing the expansion cone within the expandable 
tubular member 

A method of coupling an expandable tubular member to a preexisting 
structure has also been descrit>ed that includes placing the expandatrie tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 

15 the expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axiatly displacing* the expansion cone. In a preferred 
embodiment, pivoting ttie engagement elements Includes: actuating the 
engagement elements. In a preferred, embodiment, pivoting the engagement 
elements includes: placing a quantity of a fkiidic material onto the engagement 

20 alemenls. In a prefened enrriMliment, pivolbig the engagement elements includes: 
displacing the. expandable bibuiar member. 

A method of coupling an expandable tubijder member to a preexisting 
structure has also been described that includes (riadng the expandable tubidar 
member and an expansion cone into the preexisting structure, placing a quantity of 

25 a fiiddic material onto the mpandabte tubqlar nfienf^r to anchor the expandable 
tubular member to the preexisting stnjcture, and axially dtepladng the expansion 
cone. In a prefened endxxliment, the fluidic material comprises a barite plug. In a 
preferred embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 

30 structure has also been described that includes positioning the expandable tubular 
member and an expansion cone. into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenaUe fluidic material into the preexisting structure, at least partiaHy curing the 
harderiable fluidic sealing nraterial, and 

35 axially displacing the expansion cone: 

113 



A method of caufOno an expandable tubular member to a preexiating 
stnidure 1^ aleo been described that includes placing the expandable tubglar 
member and an expansion cone within the preexisting structure, and applying an 
axial fbroe to the expandable tubular member in a downward directton. 

5 A method of coupling an e)qpamJable tubular member to a preexisting 

stnidure has also t>Ben described that includes placing the expandable tubular 
member and an expansion cone within the preexisting stoictore, ir^ecOng a quantity 
of a firet fluidic material having a first density into the region of the preexisting 
stnjcbjre outside of the expandable ti^lar member, and to^ecdng a quantity of a 

10 second fluidic material having a second density into a portion of the expandable 
ti^lar member below the expansion oone. in a prefsned embodiment, the second 
density is greater ttian the first density. 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that indudes placing the expandable tubular 

15 member and an expansion oone into the preexisting stmcture. anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion oone. and pressurizing an interior portion of the expandabto tubular 
member betow the expansion cone. 

A method of coupling an expandable tubiddr meniber to a preexisting 

20 stnxAure has also been desicrttwd ttiat Indudes pladng the expandable tubular 
meinber and an expansion cone into the preexisting sinjcture; and applying an axial 
force to the expandable tubular member. 

An appaiatus for ooupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

2S device addled to ooi^ the expandable tubular member to the preexisting 
structure, and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular nven^r, induding: 
a housing including a tapered first end and a second end, one or more grooves 
formed in the outer surface of the tapered first end. and one or more axial flow 

30 passages fluididy coupled to the grooves. Ih a prefened embodiment, the grooves 
include circumferential grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages inchxie axial grooves. In a prefenBd embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches In the drcumferential direction. 
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p In a preferred embodiment, the axial grooves extend from the tapered first end of 

the body to the grooves. In a preferred embodirnent the axial grooves extend fro^ 
the second end of the body to the grooves. In a prefenisd embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 

^ . 5 In a preferred embodiment, the axial flow passages are positioned withto the 

housing of the expansion cone. In a preferred embodiment, the axiai flow passages 

^ extend from the tapered first end of the body to the grooves. In a preferred 

embodiment, the axial flow passages extend fnxn the tapered first end of the body 
to tile second end of the body, in a preferred embodiment, the axial flow passages 
10 extend from the second end of the body to the grooves. In a preferred emlxxjiment, 
one or more of the flow passages Include inserts having restricted flow passages. In 
a preferred mntKXliment, one or more of the axial flow passages Include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 

^ cross sectional area of the axial flow passages. In a preferred embodornent, the 

15 cioss-sectionai area of the grooves ranges from about 2X10*^ In^ to 5X In a 

• • • . ■ . 

preened embodiment, the cross-sedibnal area of ^the axial Row passages ranges 
from about 2X10^ hri^ to 5X10^ In^ In a prefened embodiment, the angle of attack 
. of the first tapei^ end of the body ranges from about 10 to 30 degrees. In a 

preferred embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a prefened embodbnent, the angte of inclination of the axial 
flow passages relative to the iongitudlnai axis of the expansion cone is greater than 
^ the angte of attack of the first4apered end. In a preferred embodiment, the grooves 

include: a fiow channel having a first radhis of curvature, a first shoukter posittoned 
on one skle of the flow channel having a second radius of curvature, and a second 

2S shoukter posittoned on the other sMe of the flow channel having a third radius of 
curvature. In a prefened erribodiment, the firet, second and third radii of curvature 
are substentially equal, in a prefen^ embodiment, the axial flow passages include: 
a flow channel havinjg a first radius of curvature, a first shoulder positioned on one 
P skle of the flow channel having a second radtos of curvature, and a second shoukier 

30 posittoned on the other skJe of the flow channel having a third radius of curvature, 
in a prefenred embodiment, the first second and third radii of cun/ature are 
substantteily equal, in a preferred errdxxliment, the second radius of curvature is 

r greaterthan the tHrd radius of ctffvature. 

j 

An apparatus for coupling an eoqiandabto tobuter nriember to 
35 structure has also been described that includes ani expandabte tubuter member, an 
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anchoring device adapted to ooupto the expandabte tubular member to the 
preexisting stnicture, and an expansion oonp movsMy coupled to the expandable 
tubular member and adapted to radialy expand the expandable tubular member. In 
a pretened embodiment, the expandable tubular member inchides: an annular 
5 member, having: a wan thickness ttvat varies' less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %. and no 
necking of the walls of the annuter member for radial expansions of up to about 

25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

stnicture has also been described that includes an mpandat^ tubular menfd)er, an 
anchoring devtee adapted to couple the expandable tubular member to the 
preexistbig structure, and an expansion cone movably coupled to the mpandable 
tubular m«fnber and adapted to radially expand the expandable tidiular member. In 

15 a preferred embodiment, the expandabte tubutar member includes: a first tubuter 
member, d second tubular mennber. arKi a threaded connection for coupling the first 
tubular member to the second tubular member. In a preferred embodment. the 
threaded connection includes: one or more sealing members for seizing the 
interface between the first and second tubular members. Jn a preferred 

20 embodiment, the threaded oonnecdon comprises a pin and box threaded 
oonnectton. In a prefenred embodiment^ the sealing members are positioned 
adjacent to an end portion of the threaded oormectibn. In a prsfarrad embodiment, 
one of the sealing members is positioned adjacent to an end porilton of the threaded 
connection, and another one of the sealing monbers is not posittoned adjacent to 

25 an end portidn of the threaded connection, in a preferred embodiment, the plurality 
of the sealing members are positioned adjacent to an end porlton of the threaded 
connection. 

Ah apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubuter member, an 

3d anchoring device adapted to couple the expandable tubuter member to the 
preexisting structure, and an expansion cone movably coupled to the expandabte 
tubuter member and adapted to radially expand the expandabte tubular member. In 
a prefenred embodiment, the expandabte tubular member includes: a layer of a 
lubricant oanxptod to thef intertor surteoe of the tubular member. In a preferred 

35 ernbodbrwnV the lubricant coniprises a nrwteliic soap. In a prefenred embodiment. 
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the lubricant is selected firom the group cmsisting of C-Lube-10. &PHOS-6&-M, and 
OPHOS-58-R. In a preferred emtxxlbnent. the .lubricant provides a sHding friction 
coefficient of less than about 0,20. In a prefened embodiment, the lubricant is 
chemically bcmded to the interior suifacd of the expandable tubular member. In a 
5 prefeinBd embodinrtent, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular memt)er. In a preferred embodiment, the lut)ricant is 
adhesively bonded to the interior surface of the expandable tubular member, in a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminim, copper, alurr^silicate and pc^thylenepoiyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that Indudea an mpandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable! 
tubular member and adapted to radially expand the expandable tubular member, in 

15 a preferred embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one anotfier, and a quantity of a 
sealant wittiln the threaded portions of the tubular members. In a prsfbnned 
enrrf)odiment, the sealant is selected from the group consisting of epoxies, 
thenrriosetling sealing compounds, curable sealir^ compounds, and sealing 

20 confH)ounds having polymerizable materiais. In a prefenred embodiment, the sealant 
includes an initial cure cyde and a final cure cyde. In: a prrferred ernbodiment, the 
sealaritcanbestrietcheduptoabout30to4bperomtwlthp^ Inapreferred 
embodifiient the sealant is resistant to converitionai wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 

25 tor temperatures ranging from about 0 to 450 In a preferred embodiment, the 
threaded portions of the tubular nnembers include a primer for Improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular merTd>er to a preexisting 
structure has also been desoibed that includes an expandable tubular nriember, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting stmcture, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member, in 
a preferred embodiment, the expandable tutiular member Includes: a pair of rings for 
engaging the preexistirig structure, and a sealing element positioned between the 
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rings for sealing the interface between the tubular mennber and the preexisting 
structure* 

An apparatus for oourriing an exparKlable tubular member to a preexisting ' 
structure has also been described that includes an expandable tubular member, an 

5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movabty coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 

10 the expandaUe tubular member. In a prefenned embodiment, the slots are provided 
at a norv-preexpanded portion of the tubular menmber. 

An apparatus for couplirig an expandable tubular member to a preexisting 
structure has also been described that includes an expandatrie tubular member, an 
anchCHing device adapted to couple the expandat>le ftJbular member to the 

15 • preexisting structure, and an expansion cone movably coupled to the expandable 
tuliuiarmernber and adapted to radially expaKltt^^^ In 
a preferred enribodlment, the expandable tubular member includes: a first 
preexpanded portion, an intemnediate portion coupled to the first, preexpanded 
portion indudrtg a seaHng elenrient, and a siecond prempanded portion coupled to 

20 the intermediate pcfrtion. 

An apparatus for coupling an expandable tut>ular member to a preexisting 
stn^re has also been descrbed that includes an expandable tubular member, an 
anchorbig device adapted to coupte the expandaUe tubular . member to the 
preexisting stoicture, an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
vaiveable fluid passage coupled to the anchortrig device. 

An apparatus for coupling an expandable tubular memtier to a preexisting 
structure has also been described that includes a first support member, a second 
support mernber coupled to the first support nriember, an expanston cone coupled to 

30 the first suppprt member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to tlie preexisting stmcture. In a preferred 
embodiment, the anchoring device is posfitioned above the expansion cone. In a 
preferred embodiment, the outside diameter of the expansion cone is greater than 

35 the Inside diameter of the expandable tububr member. In a preferred embodiment, 
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the outside diameter of the expansion cone is approximateiy equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupllr^ an expandable tubular member to a preexisting 
stnicture has also been described that includes a first support member, a second 
5 support member coupled to the first support mend)er« an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchorir^ device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
10 structure tas also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member couple to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
15 expansion cone coupled to the support member, and an expandable tubiriar 
member coupled to the expandable expansiori cone. In a preferred embodiment 
the expandable tubular member includes one or more anchoring devices. In a 
prefoned embodiment, the expandable tubular member includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting stmcture 

has also been described that includes a support member, an expansion cone 
coupled to the siq}port member, an cb(pandable tubular member coupled to the 
expansion cone including one or more shape memory metal Inserts, and a healer 
coupled to the support member in opposhg relation to the shape mmiory metal 

.25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that inchides a support member, 
an expansion cone coupled to the support member, an expandable tubular number 
coupled to the expandable expanston cone, and a resilient anchor coupled to tt^e 
30 expandable tubularmember. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred endxxi^nt, the resilient anchor Includes 
one or more resilient arms. In a prefenred embodiment, the resilient anchor 
indudtfs: one or more resilient radially oriented elements. In a preferred 
embodlnient the resilient anchor is adapted to inate with the expm 
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expansion oone into the tidiular member. In a prefened embodiment, axlaliy 
displadng the expansion oone includes: displacing the expansion oone out of the 
tubular mernber. In a preferred embodinnent, axially displacing the expansion done 
radially expands the tubular menter by about 10% to 20%. in a preferred 
embodiment, applying dhect radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodirrant eppiying cNred 
radial pressure to the tubular member includes applying a radial foricie at (ftscrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbora 
casing. In a preferred embodirrient, the preexist^ structure indudes a pi^ In 
a preferred embodiment. Vt\e preexisting structure indiKles a structural support 

Although this detailed description has shown and described illustrative 
emtxxiiments of the iriventlon, this description contemplates a wide range of 
modifications, changes, and substitutiohs. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 
features. Accordingly, it is appropriate that reader^ should construe the appended 
claims broiSKily, and in a manner consistent with the scope of the invention. 
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p an end plate coupled to the slip joint, a fluid chanriMr coupled to the fluid passage. 

the flirid chamber defined by the Interior portion of the expandable tubular member 

^ between the expansion cone and the end plate. 

A nnetthod of coupling a ti^lar rnember to a preexisting s^ 

^ 5 descrtt)ed that includes positioning the tubular member and an expansion cone 

within the preexistihg structure, axially displadng the expansion cone, removing the 

^ expansion cone, and applying direct radial pressure to the first tubular member. In a 

preferred embodiment, axially dtepiadng the expanston ccxie includes pressurizing 

^ at least a portion of the interior of the tubular member. In a preferred-embodiment, 

10 axially displacing the expansion cone includes: injecUng a fluldic material into the 
tubular rnember. In a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includes: displadng . the 

T expansion cone into the tubular member. In a preferred embodiment, axialiy 

15 displadng the exparision cone ihdudes: displadng the expansion cone out of the 

r tubiriar member. In a prefenred embodlrnent. axially displadng the expansion cone 

radially expands the tubular member tyy about 10% to 20%. In a prefenred 
ernbodiment, applying direct radial pressure to the ISrst tubular nriember radially 
»pandi5 the tubular member by up to about 5%. In a preferred embodiment 
20 applying direct radial pressure to the tubular merrtor includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 

^ iridudes a vveilbora casing^ In a preferred embodiment the preexisting structure 

includes a fripeline. In a preftered ernbodlnrierit the preexisting structure Indude^ 

^ structural s(4)port. 

25 An apparatus also has been described that includes a tubular member 

coupled to a preexisting structure. The tubular member is coupled to the preexistirtg 
structure by the process of: positioning the tubular memb^ and an expansion cone 
within the preexisting structure, ax^ly displadng the expansion cone, rOTrK>ving the 
expansion cor)e, and applying direct radial pressure to the tubular member. In a 
30 preferred embodiment, axially displadng the expansion cone indudes: pressurizing 

P at least a portion of the interior of the tubular member. In a preferred embodiment, 

axially displadng the expansion cone indudes: injecting a flukJIc material into the 
tubular member. In a preferred embodiment, axially displadng the expansion cone 
Includes: applying a tensile force to the expansion cone. In a prefenred 

^ . 35 embodiment, axially displacing the expansion cone indudes: displadng the 
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9. Tlw system of daiml.wherein'the means fc^ 

means for inieding the iubricatihg fluid into a phiralily of discrete locations 
along the tialing' edge portion. 

10. the system of daim l.wheiein the lubricating fluid comprises: 
drilling mud. 

11. The system of dabn 1 . wherein the lidi)ricating fluid further includes: 
TorqTrim III; 

EP Mudllb: and 
PriBN-Slld. 

12. The system of daim 1 . wherein the lubric^ng fluid comprises: 
TorqTrim III; 

EP MudOb; and 
DriilN-Slid. 
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1. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
5 preexisting structure; 

means for anchoring thi9 tubular member to the preexisting stn^ 
means for axiafly displacing the expansion cone relative to the tubular 
member by pulling th^ expansion cone through the tubidar member; and 

means for injecting a lubricating fluid into the trailing edge of the interface 
10 between the expansion cone and the tubular rnemt)er 

2. The system of daim 1. wherein the lubricating fluid has a viscosity ranging 
from 1 to 10,000 centipoise. 

15 3. The system of daim 1, wherein the injecting includes:- 

Injeding lubricating fluid into a tapered end of the expansion cone. 

4. The system of daim 1, wherein the means for injecting includes: 

means for injecting liAricating fluid into the area around the axial midpoint of 
20 a first tapered end of the e)q)anslon cone. 

5. The system of ctadm 1 . wherein the means for injecting indudes: 

means for ir^ecting lubricating fluid into a second end of the expanston cone. 

25 6. The system of claim 1 « wherein the means for injeding Indudes: 

means for injecting lubricating fluid into a tapered first end and a second end 
of ttie expansion cone. 

7. The system of daim 1 , wherein the rr^hs for injecting indudes: 
30 means for injecting lubricating fluid into an iriterior of the expansion 

8. The system of daim 1 . wherein the means for injecting indudes: 

means for injecting lutHicating fluid through an outer surface of the 
expansion cone. 

35 
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9. The me^Kxl of daim 2. wherein the injecting indudQs: 
inJecUng lut>ricatfafig fluid through an ou^ 

1 0. The method of claim 2, wherein the injecting includes: 

injedmg the lubricatii« fluid into a plurality of discrete locations along the 
tiaiilng edge portion. 

11. The method of daim 2, wherein the labrioating fluid comprises: 
drilling mud. 

12. The method of daim 2« wherein the lubricating fluid further includes: 
TofqTrlmlll; 

EPMudlib:and 
DrillN-Slid. 

13. The nriethod of daim 2, wherein the lubricating 
TorqTrimlll; 

EPMudiib;and 
DrillN-Slid. 

14. The method of daim 1. wherein lubricating the interface between the 
expansion cone and the tubular member indudds: 

coating the interior surlace of the tubular member with a lubricant 

15. The method of daim 1, wherein lubricating the interface between the 
expansion cone and^the tubular member includes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surtace of the tubular 
member. 

16. The method of diaim 14. wherein the lubricant comprises a metallic soap. 
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1. A method of coupling an expandable tubular member to a preexisting 
stnidiro, comprising: 

positioning the tiA^ular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the exf^ston cone throi^h the tubular rnemben and 

lubrfcating the interface betvveen the expansion cone and the tubular 
10 member. 

2. The method of daim 1, wherein lubricating the interfece between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interfeioe between the 
15 expanston cone and the tubular member. 

3. The method of daim 2» wherein the liMcating fluid has a viscqsify ranging 
from about 1 to 10»000 oentipoise. 

20 4. The method of daim 2, wherein the irijecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. Themethodof daim 2« wherein the injecting includes: 

injectirig lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid intp a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a topered flrst end and a second end of the 
expansion cone. 

8. The rnethod of daim 2, whereiri the injecting includes: 
35 InJecSng lubricating fluid into ari Interior of the expansion cone. 
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24. A method of coupling a tubular member to a preexisting structure, 
oomiffising: ^ 

ir^edbng a lubricalirig fluid Into the preexisting stnidure; 

positionihg the tubular member and an expansioh Mne within tto 

5, stnidure; >^ 
anchoring the tubular mmber to the pree)d8ting structure: and 
axially displacing the expansion cone relative to the tubular memtier by ^ 
pulling the wcpansion cone through the tubular member. 

-1 

10 25. The method of daim 24, v)4ierein the lubricating fluid compffses: 
BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

26. A method of ooupting an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular number and an expansion cone within 

the preexisting structure; "^v 
anchoring the expandable tubular rnember to tt)e preex^ti^ 
axially displacing the expansion cone relative to the expandable tubular 
rriernber by pulling the expansion oone through the expanded 
20 wrfierehtheexprnKlabletufaUarrnerhberinciixtds: 
a first tubular rnember, 
a second titular member; and 

a thrraded oohnectlon fbr coupling the first tubular member to the second 
tubular rnernber, the threaded connection including: ^ 
25 one or more sealing members for sealing the interface between the first and 

second tubular members. 

27. The method of claim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

30 

28. The method of dalm 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of dairri 26. whereiri one of the seafing memt>ers is positioned 
35 adjacent to an end portion of the threaded connection; and wherein another one of 
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17. The imlhod of daim 14, wherein the lubricant Is seieded from the group 
consisting or C-Lube-10. (>PH0S-5B-M, and 

18. The method of daim 14, vvherein the lut>riQant provides a sliding friction 
, 5 ooefRcient of less than al)out 0.20. 

19. The method of daim 14, wherein the lutHlcant is chemically bonded to the 
interior surfaces of the tubular merrdberB. 

10 20. The method of daim 14, wherein the lubricant is mechanicaliy borKled to the 
interior surfaces of the tubular members. 

21. The method of daim 14, wherein the lubricant is adhesively bonded to the 
' interior surface (rf the tubular rnembers. 

15" 

22. The method of cteum 14. wherein the lubrteant indudes epoxy, molybdenum 
disulfide, graphite, aluminimi, copper. alumisBicate and poiyethylenepolyamine. 

23. A method of coupling a tubular meniber to a preexisting stmcture, 
20 compfisbig: 

positioning the tubular member and an mpansion cone within the preexisting 
structure; 

anchoring the tubular nnember to the preexisting stmcture; and 

axialiy displadng the expansion cone relative to the tubular member by 
25 puHing the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular memt>er, induding: 

a wall thickness that varies less than ^bout 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 Imperfections of less than about 8 % erf the wall thickness; 

no failure for radial expanskxis of up to about 30 %; and 

no necking of the vvalls of the annular member for radial expanstons of up to 
about 25%. 



1 



127 



36. The hiethod of daim 31 . wherein the material properties of the sealant are 
substantially stable fbr temperatures ranging firom about 0 to 450 ^F. 

37. The method of dsrim 31 . further including: 

5 applying a primer to ttie threa(ied portions of VhB tubular members prior to 

coating ttie threaded portions of the tubidar nf)embers witti tt^ 

38. The method of dalm 37. wherein the primer indudes a curing catalyst 

10 39. The method of daim 37. wherein ttie primer is applied to the threaded portion 
Of one of the tubular members and the sealant is applied to ttie threaded portion of 
ttie ottier one of the tubular members. 
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40. The mettKxl of daim 37, wherein ttie primer indudes a curing catalyst 



41. A method of coupling a tojbular member to a preexisting sfructure, 
comprising: 

positioning the tubular n^ember and an mpansion cone within the preexisting 
staicture; 

20 anchoring the tubular member to the premisttng structurs; and 

axiaily displadng ttie expansion cone relative to ttie ti^lar nnember by 
pulling the expan$ton cone through thp expandable tubular member; 
wherein ttie tubular member Includes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for seating the interface 

between tt)e tubular member and the preexisting structure. 

42. A metiiod of coupling a tubular member to a preexisUng structure, 
comprising: 

30 positioning tiie expandable tubular member and ah expansion cone within 

the preexisting structure; 

anchoririg ttie expandable tubular nrtember to the preexisting structure; and 
axiaiiy displadng ttie expansion cone relative tp the expandal>le tulnilar 
member by pidlirig the expansion cone through the expandable tubular memben 
35 wherein the tut>ularniember indudes orm or rmresl^ 
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the sealing members is not positioned adjaoent to an end portton of the threaded 
connection. 

30. The method of daim 26, wherdn a plurality of the sealing memlsers are 
5 positioned adjaoent to an end portion of the threaded oonnecH^ 

31. A method of coupling an expandat>le tubular memt)er to a preexisting 
stnjcture, comprising: 

positioning the e)(pandat)le tubular member and an expansion cone wKhin 
10 the preexisting structure; 

anchoring ttie expandable tubular member to the preexisting structure; and 

axially dispiadng the expansion cone relatiive to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member includes a pluraBty of tubular 
1$ • rnembeis having threaded portions that are coupled to one ariother by the ^ 
of: coating the threaded pmtions of the tubular me^^ 

coupling the threaded portions of the tubular nnentfters; and 

curing thp sealant 

20 32. The niethod of daim 31, wherein the sealant is selected from the group 
consisting of epoxies, themnosetting sealing oonq)Ound8, curable sealing 
compounds, and sealing compounds having pplymerlzable materials. 

33. The method ofdaim 31, further induding: 

25 initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radial^ expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The mMhod of daim 31, wherein the sealant is resistant to conventionai 
wellbore fluidb materials. 
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48. The method of dahn 46, whefein the increased axial fbroe is provided on ri 
raruloni iMisis. 

49. The method of daim 46. wherein the ratio of the increased axial force to the 
5 substantially constant axial force ranges ft^ 

51. A rnethod of coupling a tubular member to a preexisting stmcture, 
comprising!: 

positioning the tubular member and an expansion, cone within the preexisting 
10 structure; 

anchoring the tubular menber to the preexisting structure; and 

axially displacing the e)qp^nsion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

15. 

52. The method of daim 51 , wherein pushing the expansion cone indudes: 
injecting a pressurized fiuidic nraterial into contad with the exp^ 

53. A method of coupling a tubular member to a preexisting structure, 
20 . comprising: 

positioning the tubular rnember arid ah expansion cone witNn the pr^ 
structure; 

anchoring the tubular rnember to the preexisting structure; 
axially dispiadng the expansion cone relative to the tubular member by 
25 puffing the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular menriber and 
the preexisting strudiire prior to axially displacing the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expansion cone within thepreexJsUng 
strudure; 

anchoring the tubular member to the preexisting strudura by increasing the 
size of the expansion cone; and 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tutnjiar niemt)er. 

44. The method of daim 42, wherein the slots are provided at a nbn- 
preexpanded portion of the tubular memt)er. 

45. A method of ooupDrig a tutMilar meml>er to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone vyithin 
the preexisting sbticture; 

anchoring the expandable tubular member to the pree^dstlng structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memt)er; 

wherein the tubular member Includes: 

a first preexpanded portion; 

an Intermediate portion coupled to the first preexpanded portion indudnng a < 
sealing element; and 

a second preexpanded portion coupled to the intenmcflate portion. 

46. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tid>ular member and an expsmsion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the e)9>ansion cone through the expandable tubular member by 
. applying an axial force to the expansion cone; 

wherein the axial fofce indudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the Increased axial force is provided on a 
periodic basis. 
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wherein the first and second directione are different. 



59. A method of coif|)Hng an expandable tubular member to a preexisting 
8truchire» comprfshgi 

5 placing the expandable tubular, an expansion cone, and a resilient anchor 

wHhIn the preexisting structure; 

releasing the resilient anchor, and 

axially displacing the expansion a)ne within the expand 

10 60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
IS pivoting one or more engagement elements;' and 

axialiy displacing ttie expansion cone, 

61. The method of daim 60, wherein frivoting ttie engagement elements 

includes: 

20 actuating the engagement elements. 

6Z The method of daim 60, wherein pivoting the engagement elements 
Includes: 

placing a quantity of a fluldic material onto the engagement elements. 

25 

63. The method of daim 60, wherein pivotirq ttie engagement elements 
Includes: 

displacing the exparKlat^ tubular member. 

30 64. A method of coupling an expandable tubular member to i preexisting 
structure, comprising: 

piadng ttie expandable tubular member and an expansion cone into the 
preexisting structure; 

piadng a quantity of a fluldic materiiBri onto ttie mpandatiie tubular member to 
35 anchor ttie mpandable tubular membeir to ttie preexisting structure; and 
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axially displacing the expansion cone relative to the ti^iar member by 
piiriHng the expansion cone ttirough the tubular member. 

55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular member and an expansion cone within the preexistihg 
structure; 

anchoring the tutHilar member to the preexisting structure by heating a 
portion of the tubular memt)er, and 
10 axially displacing the expansion cone relative to the tubular member by 

puUIng the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: . 

15 positioning the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning t>ie anchoring device above the expansion cone; 
anchoring the expandable tubular rtiemtjer to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling ah expandable tubular member to a preexisting 
structure, comprising: 

positionirig the fibular member and an expanston corKi within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting stmcture; and 
axially displacing the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure. 
30 comprising: 

fixing the position of an exparision cone within the preexisting structure; 
driving the expandable tubular member onto the expansion cone In a first 
dbedion;and 

axially displacing the expansioh cone in a second direction relative to the 
35 expandable tubular member; 
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piadng the expandable tubular mmvbw and an expansion oone into the 
preexisting stnickure; . 

anchoring the expandable tubular mefiiber to the preexisting stmcture; 

applying an axial force to the expansion oohe; and 
5 pressurizing an interior portion of the expandable tubular member beloMr the 

expansion oone. 

71. A method of coupling an expandable tubular member to a preexisting 
stnicturB, comprising: 

10 placing the expandable tubular member and an expansion cone into the 

preexisting staicture; and ^ 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular membdr to a preexisting structure. 
15 comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandabte tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to' the expandable tubular ntember and 
20 adapted to radially expand the expandable tubular memt)er, including: 
a housing including a tapered first end and a second end; 
one or more grooves fomied in the outer surteoe of the tapered first end; and 
one or more axial flow passages flukfldy coupled to the grooves. 

25 73. The apparatus of daim 72, wherein the grooves concise drcumferentiai 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

30 75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72. wl^rein the axial flow passages comprise axial 
grooves. 

35 
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axiaHy displacing the expansion cone. 



65. The method of daim 64, wherein the fluidic material comprises a barite plug, 

66. The method of daim 64, whendn the fliMicmal^ 

67. A method olF coupling an expandable tubular member to a preexisting 
staidure, comprising: 

positioning the expandable tubular'member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenaUe fluidic material into the preexisting structure; 

at least partiaily curing the hardenable fluidic sealing material; and 

axially displadrig the expansion cone. 

68. A method of coupling ian expandable tubular member to a preexisting 
stmcture. comprising: 

pladng the expandaMe tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 
diredton. 

69/ A method of coupling an mpandable tobiriar member to a preexisting 
structure, comprising: 

placing the exparidabte tobular member and an expansion cone within the 
preexisting structure; 

Injecting a quantity of a first fluidic material having a first densi^ into the 
region of the preexisting structure outside of the expandable tubular memben and 

injecting a quantity of a second fluidic material having a second density into a 
portion of the expandable tubular member below tte expansion cone; 

wherein the second density Is greater than the first density. 

70. A method of coupling an expandable tulHilar member to a preexisting 
structure, comprising: 
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8d. The apparatus of daim 72, wherein the 
passages ranges from about 2X10^ in^ to 5X10^ 

5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the body ranges frorn al)out 10 to 30 degrees. 

91 . The apparatus of cteiim 72, wherein the grooves are concentrated In a traffing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wtieretn the angle of indinatkm of the axial flow 
passages relative to 9)b iongitudinal axis of the expansion cone Is greater than the 
angle pr attadc of tf)e first tapered end. 

15 93. The apparatw of dainn 72, wherein the grooves bidude: 
« flow channel having a firet radius of cunrarture; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side erf the flow channel having a 
20 third radius of curvature. 

94. The app^tus of daim 93, wherein the first second and ttiird radii of 
curvature are substantially equal. . 

25 95, The apparatus of daim 72, wherein tfie axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a . 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the flrst, second and thitd radii of 
curvature are substantially equal. 
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77. The apparsrtus of dsUrh 76, wherein the axial greoi\^ are sp^ 
. least about 3 Inches in the c i ro um fererrtial diredion. 

78. The apparatus of dabn 76. wherein the axid grooves mtend from the 
5 tapered end of the body to the grooves. 

79. The apparatus of dalm 76. wherein the axial grooves extend from the 
second end of the IxxJy to. the grooves. 

10 80. Ttw apparatus of daim 76. wherein the axial grooves extend from the 
tapered first enid of the body to the second end of the t)ody. 

81. The apparat(« of dsrim 72, wherein the axial flow passages are positioried 
vyithin the housing of the expansion cons. 

15 

82. Theapparatus of daim 81, wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81. whereiii ttw axial flow passages extend from the 
20 tapered first end of the body to the second end of the body: 

84. Theapp^ratusctf daim 83, wherein th^ 
second end of the Ixxly to the grooves. 

25 85. The apparatus of daim 83, wherein one ornwre Of the flow passages include 
Inserts having restricted flow passages. , 

86. The apparatus of daim 83, whereirv one or more of the axial flow passages 
include filters. 

30 

87. Theapparatusof daim 72, wherein the cross section^ area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of dirim 72, wherein the cross^sectional area of the grooves 
35 ranges from about 2X10^ in* to 5X10* in^ 
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100. The apparatus of daim 99, wherein the threaded cmnedion ooraprises a 
pin and box threaded oonnecDon. 



101. The apparatus or daim 99, wherein the seeiing members are posiUoned 
5 adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing memt)ers is positlorted 
adjacent to an end portion of the threaded ocmnection; and wherein another one of 
the sealing members is not positioned a(i{|acent to an end portion of the ttireaded 

10 connection. 

103. The apparatus of daim 99. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

15 104. An apparatus for coupling an expandable tububr niember to a preexisting . 
structure, comprisir)g: / 
an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member tb 
. the preexistinig strudira; and 
20 an expansion cone movably coupled to the expandable tubular member artd 

adapted to radialiy expand the expandable tubular member, 
wherein the expandable tutHilar n(iemt>er iridudes: 
a layer of a lubricant coupled to the interior surface of the tubular member. 

25 105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim. 104, wherein the lubricant is selected from the group 
consisting of C*Lube-10. &PHdS*58-M, and C-PHOS-584^ 

30 107. The apparatus df daim 104, wherein the lubricant provides a sliding fr^ 
coefficient of less than about 0.20. 

10& The apparatus of -dainri 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 

35 
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97. The apparatus of daim 95, wherein the second radius of curvature is grsaler 
than the third radius of curvature. 

98. An apparatus for coupbig an expandable tutuilar member to a preexisting* 
stnjdure, comprising: 

an expandable tubular memben ^ 

an anchoring device adapted to coupie the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the e)q^ndable tubulkr member, 

wherein the expandable tubular member Includes: 

an annular member, having: 

a wall tNdtness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; . 

imperfections of less than about 8 .% of the wail thickn^ 

no fEtflure for radial expansims of up to about 30 %; and 

no neddng of the walls of the annular member for radial expansions of up to 
about2S%. 

fSS. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular rnember, 

an anchoring device adapted to coupie the expandable tubular member to 
the preexistirig structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular mernben 

wherein the expandable tubular member includes: 

a first tubular member; 

a second tubular member, and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or niore sealing members for sealing the interface between the first and 
second tubular members. . 
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117. The apparatus of daim 112, vvherein the material properties of the sealant 
are substantially stable for temperatures rarigihg 

118. The apparalMs of daim '112, wherein the threaded portions of the tubular 
5 members indude a primer for Improving the adhesion of the sealant to the t^raaded 



119. An apparatus for coupling an expandable tubular member to a preexisting 
striidure* comprising: 
10 an e)9dndable tubular member 

an andioring device adapted to couple the expandat>le tubular member to 
the preexisting structure; and 

an expansion cone nriovably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular niember; 
15 wherein the expandable tubular nriernber Indudes: a pair of rings for 

engaging the preexisting structure; and 

a sealihg blemeht positioned between the rings for sealing the Interface 
between the tubular member and the preexisting structure. 

20 120. An apparatus for coupling an expandable tubular menr4)er to a preexisting 
structurs, comprising: 

an expandable tubular meml)en 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone nrtovably coupled to the expandabte tubular nr^^ 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes one or more slots. 

121 . The apparatos of daim 120, wherein the stots are provided at a preexpanded 
30 portion ofthee)q}andable tubular member. 

12Z The apparatus of daim 1%, wherein the slots are provided at a non- 
preexpanded portion of the tubular member 
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109. The apparatus of daim 104, \Mherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 . the interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant indudes epoxy, 
mdybdenum disulfide, graphite, aluminum, copper, alumisiiicate and 
polyethylenepolyamine. 

10 

^^Z An apparatus for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

an expandable tubular rromber, 

an anchoring device adapted to couple the expandable tubular member to 
15. * the preexisting structure; and 

an expansion cone movably coupled to the ^qsandiable tubular member and 
adapted to radiaiiy expand the expandable hjbular member, 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another; 

20, and 

a quantity of a sealant within the threaded portipnis of the tubular members. 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
consisting of epoxies. themnosetting sealing compounds, curable sealing 

25 oorrvomds, and sealing compounds having polyrnerizable ma 

1 14. The apparatus of daim 112, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 1 12, wherein the sealant is resistant to conventional 
wellbore fiuidic materials. 

35 
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127. The sqppmtus of daim 125, wherein the outside diameter of the expansion 
cone is approxinnateiy equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular member to a preexisfa'ng 
structure, comprising: 

a first support memben 

a second support member coupled to the first support member, 
an expansion cone coupled to ttie first support member, 
an expandable tubular member cbupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandatrie tubular rraniber to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support rnemben and 
an expandable tubular member coupled to the expansion cone.. 

130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support member, and 

an expandable tubular member cbupled to the expandable expansion cone. 

131. The apparatus of daim 130, wherein the e)qpandable tubular member 
indudes one or more anchoring devices. 

132. The apparatus of daim 130. wherein the expandable tobular member 
indudes a slotted end portton. 

133. An apparatus for coupling an expandable tubular to a preexisting stnicture, 
comprising: 

a support memb^. 

an expansion cone coupled to the support member, 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
stnjdure, comprising: 

an expanclabie tubular mernben 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movabiy coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intennediate portioh coupled to the first preexpanded portion including a 

sealing eienient; and 

a second preexpanded portion coupled to the intermediate portion. 

124. An apparatis for coupling an expandable tubular member to a preexisting 
15 stnjcture. comprising: 

an expandable tubular member, 

ah anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movabiy coupled to the expandai>le tubular member and 
20 adapted to radially mparki the ei^ndable tubular nr^^ 

a valveable fluid passage coupled to the anchoring device. 

125. An apparetus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

25 a first support member; 

a second support member coupled to the firet support member; 

an expansion cone coupted to the first support member; 
• an expandabie tubular ntember coupled to the expansion cone; and 

an anchoring device coupled to the secorxJ support member adapted to 
30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125. wher^n the outei^ diameter of the expansion 
cone is greater than the inside diameter of the expandabte tubular member. 
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an expandable tubular member cxMjpled to the expandable expansion cone; 

and 

an anchor coupled tattie expaidabie tubular member. Including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141, The apparatus of daim 140, further including one or more conresponding 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memtmr, 

an expansion cone coupled to the support member, 
* an expandable tubular member coupled to the expandable expansion cone; 

15 and 

an anchor coupled to tte expandable tubular member, includfrig: 
one or more petal baskets pivotally coupled to the expandable tubular 
member* 

20 143. The apparatus of claim 142, further including one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for ooupHng an expandable tubular member to a prtoxisting 
structure, comprising: 
25 a support member 

an expanskm cone coupled to the support member; 

an expandable tubular member coupled to the expanston cone, including: 

a stotted portion provided at one end of the expandable tubular 

30 145. An apparatus for coupling an expandable tubular niember to a preexisting 
stmcture, comprising: 

a siv)port memben 
an expanston cone; 

an expandable tubular member coupled to the expansion cone: 
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an expandable tubular member coupled to the expansion cone including one 
or more shape menwry metal inserts; a^ 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

134. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to the support member; 
an e)(pandable tubular member coupled to the expandable expansion cone; 
and 

a resilient ahchbr coupled to the expandable tubular men^r. 

135. The apparatus ofdaim 134. wherein the resilient anchor indudes^ 
araslfientsooa. 

136. The apparatus of daim 134, wherein the rasilient anchor includes: 
one or nnore resifent anms. 

137. The apparatus of daim 134, wherein the resilient anchor Includes: 
orH» or more resilient radiaRy oriented elements. 

138. The apparatus of dalm 134. wherein the resilient anchor is adapted to mate 
with the expansion cone. 

139. An expandable tubular member, comprising: 
an>xpanddble tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member rsleasabiy coupled to the resijient panels adapted to 
oontrolably release the resilient panels. 

140. An apparatus for oouplirig an expandable tubular member to a preexisting 
stnjdure, comprising: 

a support member; 

an expansion cone coupled to the support memben . 
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applying a tensile force to the expansion cone. 

151 The method of ctabn 147. where^ a)dalty displadng the expansion cone 
Inchtcfes: 

5 displacing the expansion erne into the tubuter member. 

152. The method of daim 147, wherein axially displadrig the expansion cone 
includes: 

displadng the expanston cone out of the tut>uiar nfmmt)er. 

10 

153. The method of daim 147, wherein axially displadng the expansion cone 
radidHy expands the tutHilar nriember by atxNJt 10% to 20%. 

154. The method of daim 147. wherein lappiying direct radial pressure to the first 
15 tubular member radaily expands the tobular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting structure indudes a 
welibore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipdine. 

25 

158. The method of daim 147, wherein the pimxisting structure iDctudes a 
structural support. 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting str^;: j by the 
process of: 

positioning the tobular member and an iexpansion cone within the preexisting 
strudure; 

35 axially dbpladng the expansion cone; 
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a coupling device coupled to the support member and an er)d portion of the 

expandable tubular member; and 

a mass coupled to the end portk)n bf the expandable tubular 

wherein the weight of the mass is greater than about 50 to 100 % of the yield 

strength of the expandable tubi^ar member. 

146. An apparatus for coupling an expandable tubular member b a preexteting 
structure, comprising: 

a support member including a fluid passage; 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plato coupled to the slip Joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
thaintertor portion of the expandable tubular member between the expansion com 
and the end plate. 

147. A method of coupHng a tubular member to a preexisting structure, 
comprislrtg: r 

positioning the tubular member and an expansion cone within the preexistbfig 

structure; 
axially displacing the expansion cone; 
removing the expansion oone; and 
applying direct radial pressure to the tubular member 

148. The method of daim 147, whoein axially displacing the expansion cone 
includes: 

pressurizing at least a portton of the interior of the tubular member. 

149. The method of daim 147, wherein axially dispiadng the expansion cone 
indudes: 

injecting a fluldic material into the tubular member. 

150. The method of daim 147. wherein axially dispiadng the expansion cone 
indudes: 
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The apparatus of dabn 1S9, wherein the preexisting structure includes a 
pipeline. 

170. The apparatus of daim 159, wherein the preexisting structiire includes a 
5 structural support 

171. A system for coupling an e)q)andabra tut)ular memt)er to a pree>dsting 
structure, comprising: 

means for positioning the tubular meml)^r and an expansion cone within the 
10 preexisting structure; 

nteans for anchorhg the tut)ular meml)er to the preexisting structure; 
means for axially displacing the expansi(»r) cone relative to the tutxilar 
memt>er by puDing the expansion cone through the tubular member; and 

' means for lubricating the interface between the expansion cone and the 
15 tubular memt)er. 

172. The system of daim 171, wherein the means for iubHcattnig the inteiface 
between the expansion oone and the tubular nrmnber im 

means for injecting a lubricating fluid into the trailing edge of the interfeice 
20 between the expansion oone and the tubular rnember. 

173. The system of daim 1 72. wherein the lufciricating fluid has a viscosity ranging 
from about 1 to 10.000 centipoise. 

2S 174. The system of cteim 172, wherein the injecting indudes: 

ir^ecting lubricating fluid into a tapered end of the expansion cone: 

175. Thesystemof daim 172, wherein the rneans for injecting indudes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
30 a first tapered end of the expansion cone. 

176. The system of daim 1 72, wherqln the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

35 1 77. The system of daim 1 72, wherein the means for injecUng indudes: 
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removing the expansion cone; dnd 

applying direct radial pressure to the tutmtar mmit)er. 

160. The apparatus of daim 159, wherein axlatty displacing the expansion cme 
includes: 

pressurizing at least a portion of the interior of the tubular niemte^^ 

161. The apparatus of daim 159, wherein axialiy displacing the expansion cone 
indudes: 

injecting a fiuldic material into the tubular member. 

162. The apparatus of daim 159, wherein axiaily displadng the expansion cone 
indudes: 

applying a tensHe force to the expansion cone. * 

163. The apparatus of daim 159, wherein axialiy displadng the expansion cone 
indudes: 

displadng the expansion cone into the tubular rnember. 

164. The apparatus of daim 159, wherein axialiy displadng ttie expansion cone 
indudes: 

displacing the expansion cone out of the tubular mem^ 

165. The apparatus of daim 159, wherein axiaily displadng the expand cone 
radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying dired radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

167. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of dakn 159. wherein the preexisting stnictive indudes a 
welllxKB casing. 
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means for applying a second part of the lubricmt to the interior surface of the 
tutHilar fnember. 

186. The system of daim 184, whendin the lubricant Gompr^ 

5 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of C*Lube-10. C-PH08-58*M, and OPHO&-58-R. 

188. The system of daim 184, wherein ttie lubricant provides a sIMing friction 
10 coefficient of IMS than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 19Q. The system of daim 1 84, wherein the lubricant is mechanically bonded to the 
interior surfaces of ttie tubular memtwrs. 

191. The system of daim 184, wherein the lubricant is adhesively bonded to the 
interior surboe of the tubular members. 

20 

192. The system of daim 184, wherein the lubricant includes epmy; molybdenum 
disulfide, graphite, aluminum, oopper, alumisillcate and polyethylenepolyamhe. 

193. A system for coupling a tubular member to a preexisting stnicture, 
2S oomprisirtg: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting strudure; and 

axially displadng the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than atxHit 8 % of the wall thickness: 
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rneans for injecUng lubricating fhiM Mo a tapered first end^m^ 
of the e>q;>an8ion oone. . 

178. The system of dalm 1 72, wherein the nteans for injecting includes: 

means for ir^eding Ujbricating fluid into an interior of the expansion oone. 

The system of daim 172, wherein the means for injecting includes: 
means for injecting lubricating fluid through an outer surface of the expansion 

180. The system of daim 172. wherein the means for injecting Indudes: 

means for injecting the lubricating fluid into a plurality 6f discrete locations 
along the trailing edge portion. ' ■ 

181. The systamofdaim 172. wherein the lubricating fluidoomprjses: 
driflingmud. 

182. The system of dalm 172. wherein the lubricating fluid further indudes: 
TorqTrimlll; 

EPMudllb;and 
DrillN-SHd. 

183. The system of dalm 1 72, whereft) the lubricaMng fluid comprises: 
TorqTrlmiil; 

EPMudiib:and 
DriilN-^lid. 

184. The system of claim 711, wherein the means for lubricating the interface 
between the e}q;>ansion cone and ttie tubular member Indudes: 

meehs for coc^ng the interior surface of the tubular member with a lubricant 

185. The syOan of dcAn 171, wherein the means for lubricating the interfece 
between the expansion cone and the tubular member includes: 

means for coating the interior surface of the tubular member with a first part 
ofahibricant:and 
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198. The system of claim 196. Wherein the sealing members are positioned 
ac^aoent to an end portion (rf the threaded connedim 

5 199. The system of dalm 196, wherein one of tr« sealing memt>er8 is positioned 
adyacent to an end portion of the threaded connection; and wherein another one of 
IhB sealing memtiers is not positioned adjacent to an end portion of the threaded 
connection. 

10 200. The system of claim 196, wherein a plurality of the sealing memt)ers are 
positioned adjacent to an end portion of the threaded connection. 

201. A system for coupOng an expandable tubular member to a preexisting 
structure, comprising: 

15 means for positioning the expandable tubular member and an expansion 

cone within flie preexisting structure; 

means for anchoring ttie expandable tutndar member to ttm preexistirig 
structure; and 

) means for axiaPy displacing the expansion cone relative to the expandable 
20 tubuitf menAer by pulling ttie expansion bone ttirough ttie expandable tubular 



wherein the expandat>le tubular member includes a plurality of tulHJiar , ^ 
mernbdrs having threaded portions tiiat are coiviied to 

25 coating the threaded portions of the, tubular nnembera Witt) a sealant; 

coupling \he threaded portions of ttie tubular memt)ers; and 
curing the sealant. . 

202. The system of daim 201. wherein the sealant is selected from ttie group 
30 consisting of epoxies, thermosetting sealing compounds, curable sealing 

compounds, and seating compounds having polyrnerizabte nriaterials. " 

203. The system of daum 201, fiulher including: 

means for initially curing ttie sealant prior to radially expanding the tubular 
35 members; and 
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no ferilure for radial expanstons of up to alXH^ 
m necMng of the walls of the annular^ mm 
aboiit25%. 

5 194. A syslmi for coupling a tjbular menrriber to a preexistbfig structure, 
oomprisingi 

Injec^ng a lubricating fluid into the preexisting stmct^ 
positioning the tubular member and an expansion cone within the prsexisting 
staicture; 

10 anchoring the tubular member to the preexistinig structure; and 

dxidily displacing the expansion cone relative to the tubular member by 
puRing the expansbn cone through the tubular member. 

195. The system of daim 194» wherein the lubricating fluid comprises: 
IS BARO-LUBGOLDtSEAL~ brand dniiing mud lubricant. 

196. A system for opupbig an fxpandabte tubular member to a preexisting 
strudura, oomprisihg: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; * 

means for anchoring the exparxiable tubular member to the pn^existlng 
istructure: and 

means for axlally displadDg the expansion cone relative to the expandabto 
tubular member by puVIng the expansion cone through the expandat>te tubular 
25 member; 

wherein the expandable tubular member Includes: 

a first tubular member 

a second tubular member; arid 

a threaded connection for coupling the first tut>ular member to the second 
30 tubular member, the threaded connection including: 

one or more sealir^ members for seafing thjB interface between the first and 
second tubular members. 

197. The system of claim 196. wherein the threaded connection comprises a pin 
35 and box threaded connect. 
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212. A system for coupling a fibular member to a preexisting structure, 
oomprlslngi 

positioning the expandable tubular member and an expansion oone >Mthin 
5 Itie preexisting structure; 

anchoring ttie expandable tubular mend)er to the preexisting structure; and 
axiaUy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular nrmnber includes one or more slots. 

10 

213. The system of daim 212, wherein the slots ^re provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular mentber. 

215. . A system for coupling a tubular membo' to a preexisting stmcture, 
comprising. 

positioning the expandabte tubular member and an expansion dond within 
20 the preeodsting structure; 

anchoring the exparaJabte tubular niembe^ 

axtelly displadng the expansion oone relative to the expandable tubular 
member by pulling the mpansion cone through the expandable tubular memben 

wherein the tubular inernber Includes: 
25 a first preexpanded portion; 

an intemnediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second t>ree}9>anded portion coupled to the intermediate porttoh. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the exparKlabte tubular mmiber and an expansion cone within 
the preexisting structure; • 

anchoring the expandalrie tubular member to the preexisting structure; and 
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means for finally curing the sealant after radially expanding the tubular 
memberB. 

204. The system erf claim 201, vvherein the SMiant can be stretched up to about 
30 to 40 percent after curing without fiailurft. . 

205. The system of daim 201. wherein the sealant is resistant to oonventionai 
wellbore fluldic materials. 

. 206. The system of daim 201 , wherein the material properties of the sealant are 
substantially stable for tempeiBtures ranging from about 0 to 450 

207. The system of dahn 201, further including: 

means fbr applying a primer to the threaded portions 6f the tubular members 
prior to .coating the tttreaded portions of the tubular iTiembers with the sea^ 

208. The system of daim 207. wherein ttieprirner includes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
portion of one of the tubular nwrnbeis and the sealant Is sipWed to the threaded 
portion of the other one of the tubuia- members. 

210^ The system of daim 207, wherein the primer Indudes a curing catelyst 

211. A system for coupling a tubular member to a preexisting structurs.. 
comiMlsing: ■ 

positioning the tubular member and an expansion cone uriihin the preexisting 
structure; 

anchoring the tubular meifd>er to the preexisting strudure; and 

axially displadng the expansion cone relative to the tubular ntember by 

puRing the expansion aine through the expandabb tubular member, 
wherpin the tubular member indudes: 
a pair of rings for engaging the preexisting structure: and 
a sealing element positioned between the rings for sealirig the intertece 

between the tubular member and the preexisting stnidure. 
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means for axiatly displacing the expansion oohe relative to the tubular 
menrri)er tiy pulling the expansion oone through the expand^le tutndar member 
and 

means for brijedlng a curable fhiidic sealing material betwrnn the tubular 
5 member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting staicture, 
comprising: 

means for positioning the tubular member and an esqpansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting stmcture by 
increasing the size of tt)e expansion cone; and 

means for axially displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

15 

224. A system for coupling a tubular merhber to a preexisting structure^ 
comprising: 

means for positioning the tubular member and an laxpanston cone within the 
preexisting structure; 

20 means for anchoring ttie tubular member to the preexisting structure by 

healing a porttoh of the tubular member, arid 

means for axially disfpladng the expansion cone relative to the tubular 
member by pulling the expansion cone tttrough the tobular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular nriember, an expansion cone, 
and an anchdring device within the preexisting stmcture; 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the dependable tubular member to the preexisting, 

stmcture using ih& anchoring device; and 

means for axially displacing the expansion cone. 

22B. A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

whersh the axial force Includes: 
5 a substantia constant axial force; and 

an increased axial force. 

217. The system of daim 216, wherein the Incrsased axial force is provided on a 
periodic basis. 

10 

218. The system of daim 216, wherein the increased axial force is provided on a 
random t>dsls. 

219. The system of daim 216, wherein the ratio of the increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupifr^ a tubular member to a preexisflng structure, 
comprising* 

means, for posHtoning the tubular member and an expanston cone within the 
20 prsexisting stmcture; 

rneans for anchoring the tubular rnember to the preexisting structu^^ 
means for axially displadng the exparislon cond relative to the expandable 

tubuter member by pushing and puBng the expanston cone through the expandable 

tubular member. 



25 



30 



221. The system of daim 220. wherein the means for pushing the expansibn cone 
Indudes: 

means for injecting a pressurized fluidic material Into contact with the 
expansion oone. 



222. A system for coupling a tubular member to a preexisting stnjcture. 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 
35 nieansfbrjBinchoringthetubuisu'rnernbertothepreerf^^ 
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means for actuating the engagement elements. 



231. The ^tem of daim 229. wherein the means for pivoting the engagement * 
elements indudes: 

5 means for placing a quantity cf a fluidic material onto the engagement 

elements. 

232. The system of daim 229. wherein the means for pivoting the engagement 
elements induJes: 

10 means for displadng the expandable tutelar memt)er. 

233. A system fot coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

means for pladng the expandable tubular member and an expansion cone 
15 • into the preexisting strndura; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
membw to anchor the expandable tubular member to the preexisting structure; and 
means for axially displadng' the expansion cone. 

20 234. The system of daim i233, wherein the fluidic material comprises a barite plug. 

235. The system of daim 233. wherein the fluidic mab9ffial comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preextoting 
25 structure, comprising. ' 

means f<xr positioning ttie expand£d)le tubular member and an expansion 
cone into the preexistirig structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic nriaterial into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and . 
means for axially displacing the expansion cone. 

237. A system for coupling an expandable tukxilar member to a preexisting 
35 structure, comprisif>g: 
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means for positioning th9 tubular member and 
preexisling stnictim; 

means for Explosively anchoring the tubular member to the preexisting 
structiffB! and 

5 means for axially displacing the expansion cone relattve to the tubular 

mmiber. 

227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

10. noeans for fixing the position of an e)q)ansion cone within the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

* nieans for axially displadng the expansion cone in a second di^ 
15 to the expandable tubular member; 

wherein the first and second directions are different 

228. A system for ooup^ng ah expandable tutiular member to a preexisting 
structure, comprising: 

20 means for placing the expand^ie tubular, an expansion oonet and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor; and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an. expandable tubular nr)ember to a preexisting 
structure^ comprising: 

means for placing the expandable tutHiiar member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to the preexisting 

structure that Includes nrteans for pivoting one or more engagement elements; and 
means for axially displacing the expansion cone. 

230. The system of daim 229, wherein the means for pivoting the engagement 
35 elements indudes: 
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means for positioning the tubular menrriter and an expansion cone within the 
preexisting structure; 

nneans for axially displacing the ^cpansion cone; 
mems for removing the expansion cone; and 
5 means for applying direct radial pressure to the tutsular memk>er. 

242. The system of daim 241. wherein the means for axially displacing the 
expansion cone bidudes: 

means for pressurizing at least a portion of the interior of the tubular 
10. member. 

243. The system of daim 241, wherein the means for axially displadng the 
expanston cone indudes: 

means for injecting a fluidic material lnto the tubular member. 

IS 

244. The system of daim 241, wherein the means for axially displacing the 
expansion cone indudes: 

rneans for applying a lensRe force to the expanston cone. 

20 245. The system erf dsrim 241, wherein the means for axially displacbig the 
expansion cone indudes: 

means for displadng the expansion oone into the tubular member. 

246. The system of daim 241, wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadhg the expansion cone out of the tubular member. 

247. The system of daim 241, wfierein the means for axiaily displadng the 
expansion cone radially expands the tubular member by about 1 0% to 20%. 
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248. The system of daim 241, wtierein the means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. * 
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means for placing the expandable tubidar member and an expansion cone 
vvithin the pree)dstlng stmcture; and 

means fbr applying an axial force to the expandable tubular member in a 
dovvnward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, oomprislnig: 

means for placing the expsmdable tubular member and an expansion cone 
within the prmxisting structure; 
10 meara for Injecting a quantity of a first fluidic material having a first density 

into the region of the preexisting stmcture outside of the expandable tubular 
member, and 

means for injecting a quantity of a second fluidic material having a second 
density intd a porticm of the expandable tubular member below the expansion cone; 
15 wherein the second density Is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladr^ the expandable tubular member and an expansion oone 
20 into the preexisting stmcture; 

means fbr anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion oone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular memt>er. 

241. A system for coupling a tubuia* member to a preexisting structure, 
comprising: 
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means for positioning the tubular merriber and an exf^sion oone within the 
preexisting stnidure; 

nrieans for axiaily displadng the expansion 00^ 
means for removing the expanston cone; and 
5 means for applying d^ radial pressure to the tutnilar meml)er. 

242, The system of daim 241, wherein the means for axiaily displacing the 
expansfon oone includes: 

means for pressurizing at least a portion of the Interior of the tubular 
10. member. 

243, The system of daim 241, wherein the nieans for axiaily displacing the 
expansion cone Includes: 

means for injecting a fluidto material into the tubular member 

16 

244, The system of claim 241, wherein the rnsans for axiaily displadng the 
expansion cone Includes: 

means for applying a tensHe force to the Expansion cone. 

20 245. The system of daim 241. wherein the means for axiaily displacing the 
expansion cone includes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241, wherein the means for axiaily displadng the 
25 expansion oone Includes: 

means for displadhg the expansion oone out of the tubular member. 

247. The system of daim 241. wherein the means for axiaily displadng the 
expansion cone radially expands the tubular nnember by about 1 0% to 20%. 
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248. The system of daim 241, wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. • 
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r- 249. The system of daim 241, wherein the means for applying direct radial 

pressure to the tiriMilar memt)er includes means for applying a radial force at 
fw discrete locations. 

^ 5 250. The system of daim 241, wherein the preexisting structure includes a 

weilt)ore casing. 

251. The system of daim 241, wherein the preexisting structure indudes a 
pipeline. 

^ 10 

252. The system of daim 241, wherein the preexisting structure indudes a 
^ structural support 
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